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Revision: 0

1.0 INTRODUCTION

Purpose and Organization of Report 2

This Corrective Measures Study (CMS) identifies, screens, develops, evaluates, and compares 3

remedial action alternatives to mitigate hazards and threats to human health and the environment 4

at Solid Waste Management Unit (SWMU) 44/Area of Concern (AOC) 700 at the 5

Charleston Naval Complex (CNC) Charleston, South Carolina. 6

The CMS is being perfonned under the Resource Conservation and Recovery Act of 1976 7

(RCRA). As required by RCRA, the CNC Restoration Advisory Board (RAB) provides a focus 8

for community input to the remedial decision making process. The RAB, which regularly holds 9

open public meetings, consists of community members, State and Federal regulators, 10

Southern Division Naval Facilities Engineering Command (SOUTHDIV), and other CNC project 1[

team representatives. 12

When the CMS is complete, a Statement of Basis (SOB) that documents the CMS process and 13

presents the preferred site alternative will be made available for public comment to ensure that 14

decision makers are aware of public concerns. The selection of the fmal remedy for the site could 15

be affected by public input. The primary CNC decision makers include SOUTHDIV, the 16

South Carolina Department of Health and Environmental Control (SCDHEC), and the 17

United States Environmental Protection Agency (USEPA). 18

This eMS report has been organized according to the format in the Office of Solid Waste and 19

Emergency Response (OSWER) Directive 9902.3-2A, RCRA Corrective Action Plan 20

(Final, May 1994): 21

• Section 1, Introduction: This section presents the report's purpose and summarizes the 22

~~. n
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• Section 2, Site Description: This section presents SWMU 44/AOC 7oo's history and

background and the results of previous investigations, including interim stabilization 2

measures (ISMs) performed by the U.S. Navy Environmental Detachment (DET), and any 3

supplemental CMS sampling. 4

• Section 3, Remedial Objectives: To improve the CMS's focus, this section summarizes 5

the chemicals of concern (COCs), if any, to be directly addressed by this CMS and their 6

remedial objectives. 7

• Section 4, Identification and Screening of Technologies: This section outlines general 8

response actions, and identifies and screens remedial technologies that may be used to 9

achieve remedial action objectives. 10

• Section 5, Development and Evaluation of Alternatives: This section develops and 11

evaluates potential remedial alternatives according to the nine evaluation criteria identified 12

in OSWER Directive 9902.3-2A, RCRA Corrective Action Plan (Final, May 1994), 13

presenting strengths and weaknesses to prioritize or rank them relative to each other. 14

• Section 6, Recommendations: This section assesses the relative performance of the 15

alternatives and presents reconunendations. 16

• Section 7, Public Involvement Plan: This section summarizes the public involvement 17

plan as it relates to the CMS. 18

• Section 8, References: This section lists applicable references used to prepare the eMS. 19

• Section 9, Signatory Requirement: This section provides the applicable signatory 20

requirements for the CMS. 21

1-2
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2.0 SITE DESCRIPTION

2.1 (;eneraJ 2

SWMU 44 was a coal storage yard used for unloading railcars and the intermediate storage of coal 3

before use at the former steam-generation plant in Building 32. The site is approximately 8 acres, 4

yet coal was typically stored in an approximate 3-acre area along the elevated railroad trestle 5

leading into the coal storage yard. SWMU 44 is bound on the west and north by Noisette Creek, 6

on the south by a drainage ditch, and on the east by Avenue D. Figure 2.1, Zone C CMS 7

Site Location Map, shows SWMU 44 in relation to other Zone C CMS sites. 8

AOC 700 is associated with Building 1646, a small golf course maintenance equipment storage 9

facility. This building is identified on Figure 2.1 and is co-located with SWMU 44 on its central 10

east side. II

For the purpose of the CMS, these two sites have been assessed as a single site, 12

SWMU 44/AOC 700. 13

Site History Swnmary 14

Coal storage operations began in the 1940s, but were scaled down in late 1955. Two coal piles IS

were onsite during the RCRA Facility Investigation (RFI), the largest of which was estimated to 16

be 80 feet by 400 feet. The coal was removed during an ISM conducted by the DET. 17

Previous studies at SWMU 44 focused on surface water runoff and surface water quality. 18

Eight sampling events conducted between 1981 and 1985 indicated metals and total suspended 19

solids in surface water runoff and surface water samples. The results of these data warranted an 20

RFI, which was completed at SWMU 44 in late 1997. The RFI assessed impacts from metals and 21

semivolatile organic compounds (SVOCs) on soil, sediment, groundwater, and/or surface water 22

2-1
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as a result of onsite coal storage. Samples were collected from each medium in areas with the

highest potential for contamination, such as areas down gradient of the coal piles. In

September 1996, the DET's extensive excavation of old coal and coal-dirt mixtures at SWMU 44

warranted supplemental CMS sampling.

General golf course maintenance supplies were stored in Building 1646 at AOC 700. The

operational period of the golf course was approximately from the 1960's or 1970's to base closure

in 1996. It is reported that small quantities of pesticides were stored in Building 1646.

Ground Cover

The site remains as it was during its coal storage era minus any obvious quantities of stored coal.

Two concrete pads of approximately 40 feet by 350 feet are adjacent to the elevated railway trestle

in the south-central portion of the site. Most of the remaining area of the site is undeveloped and

covered by dirt, gravel, vegetation, or a mixture of the three.

Native vegetation (low shrubs, wild grasses, cat-tails, etc.), has recently taken root in several areas

excavated by the DET. As a result of the extensive excavation operation, two ponds

approximately 100 to 200 feet in diameter and 3 feet deep have been formed at the former coal

storage yard. The size and depth of these ponds fluctuate throughout the year and are primarily

dependent on rainfall for recharge. The largest pond is located in the northern-most portion of the

site and the smaller pond is located east of the elevated trestle and south of Building 1226. Refer

to Figure 2.2, SWMU 44/AOC 700 Sample Locations and Surface Cover, for a general rendering

of SWMU 44/AOe 7oo's current features and surface conditions.

Current Use

SWMU 441AOe 700 is not currently used by either federal or non-federal base tenants.

2-3
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Future Use

According to the Charleston Naval Complex Redevelopment Authority, this area will likely be 2

used for residential or recreational (i.e., park) purposes in the future. 3

2.2 RFI/CMS Sampling Results 4

2.2.1 Soil 5

SWMU 44 soil was sampled in two rounds during the RFI. During the first round, nine soil 6

samples were collected from eight locations (one lower and eight upper-interval samples). A 7

shallow water table prohibited the collection of more lower-interval samples; saturated soil 8

samples were not submitted for analysis. Soil samples were analyzed for metals and cyanide. The 9

preliminary review indicated arsenic at concentrations exceeding its risk-based concentration 10

(RBC). Two upper-interval sample locations were added for the second round to delineate arsenic II

contamination. Second-round samples were submitted for metals analysis. Two additional rounds 12

of soil sampling were completed in January and August of 1997 to assess ecological risk at 13

SWMU 44. 14

As a result of the DET's ISM (refer to Section 2.3) and the subsequent site alteration, the soil 15

sampling results of the RFI are no longer valid for the purpose of this eMS and they will not be 16

discussed further. The results of the RFI soil sampling can be found in the Zone C RFI Report 17

dated November 1997. 18

Supplemental CMS sampling was conducted at SWMU 44 to evaluate the excavated area for 19

residual concentrations. Sampling was conducted using a 60 foot grid at the request of SCDHEC. 20

The results showed residual arsenic concentrations exceeding the RBC (0.43 mg/kg) and 21

background concentration (14.2 mg/kg) at 18 of the 50 grid locations. BEQs exceeded the 22

proposed background concentrations (268 ,ug/kg) at two of the 50 locations. Thallium was not 23

detected above its RBC. Tables 2.1 and 2.2 summarize eMS sampling results for 24

SWMU 44/ADC 700. Since there were no CMS samples for ADC 700, the RFI results are 25

presented. 26

2-5
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Table 2.1
CMS Surface Soil Data for COCs at SWMU 44/AOC 700

Sample Aluminum Arsenic BEQsa Beryllium Thallium
Number Date (mg/kg) (mg/kg) (J.lgikg) (mg/kg) (mgikg)

RBC 78,000 0.43 88 160 5.5

Background 9,990 14.2 268b NA ND

044"S-BC01 3/3/99 NS 11.8J 77.3 0.46U

044-S-BC02 3/3/99 NS 7.5 J 86.5 NS 0.5 U

044~S·BC03 3/3/99 NS 20.2 213;0 O.44U

044-S-BC04 3/3/99 NS 4.2J 37.2 NS 0.53 U

044~S"BC05 313/99 NS 5.71 37.2 0.56U

3/3/99 NS 6.4 J 37.2 NS 0.54 U

3/3199 NS 41 37.2 0~56U

3/3/99 NS 5.2 J 37.2 NS 0.64 U

044.S~BC09 3/3/99 NS 17.3J 37.2 NS 0.75J

044-S-BClO 3/3/99 NS 9.5 1 37.2 NS 1.2J

044~S-BCH 3/4/99 NS 8.1 J 37.2 NS 0.63U

044-S-BC12 3/4/99 NS 26.2 37.2 NS 0.75 J

044-S"BC13 3/4/99 NS 11.2J 37.2 NS 0.54U

044-S-BCI4 3/4/99 NS 5.5 J 37.2 NS 0.56 U

044~S-BCI5 3/4/99 NS 12.1 J 37.2 NS 0.52U
044-S-BCI6 3/4/99 NS 6.6 J 37.2 NS 0.46 U

044"5-BC17 3/4/99 NS 24 65~1 NS 0.47U

044-S-BCI8 3/4/99 NS 8.9 J 37.2 NS 0.54 U

044"S"BCI9 3/4/99 NS 39.8 37.2 NS O.4TU

044-S-BC20 3/4/99 NS 33.6 260.2 NS 0.43 U

044-S;.BC21 3/4/99 NS 19.6 248.4 NS 0.41U

044-S-BC22 3/4/99 NS 9.3 J 87.6 NS 0.43 U

044-S~BC23 3/4/99 NS 11.2J 37.2 NS 0.45U

044-S-BC24 3/4/99 NS 11.21 39.0 NS 0.47 U

044"S-8C25 3/4/99 NS 5.3J 37.2 NS O.44U

044-S-BC26 3/4/99 NS 7.7 J 37.2 NS 0.42 U

044-B-BG27 3/4/99 NS 24.9 3,872 NS 0.43U

2-6
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Table 2.1
CMS Surface Soil Data for COCs at SWMU 44/AOC 700

Sample Aluminum Arsenic BEQsa Beryllium Thallium
Number Date (mg/kg) (mg/kg) (Jlg/kg) (mg/kg) (mg/kg)

RBC 78,000 0.43 88 160 5.5

Background 9,990 14.2 268b NA ND

044~S~BC28 3/4/99 NS 4.3J 37.2 NS 0.45U

044-S-BC29 3/4/99 NS 7.3 J 37.2 NS 0.55 U

044~S~BC30 3/4/99 NS 7J 37~2 NS 0.49U

044-S-BC31 3/5/99 NS 10.9 J 78.7 NS 0.54 U

044~S..BC32 3/5/99 NS 6.31 0.58J

044-S-BC33 3/5/99 NS 8.3 J 47.1 NS 0.43 U

044-S-BC34 3/5/99 NS 6.7 J 45.3 NS OA2U

044-S-BC35 3/3/99 NS 90.8 59.6 NS 1.8J

044-S-BC36 3/4/99 NS 12.9J 295.0 NS 0.45<U

044-S-BC37 3/5/99 NS 14.4J 157.0 NS 0.43 U

044-S-'BC38 3/5/99 NS 6.8J 99.7 NS 0.47U

044-S-BC39 3/5/99 NS 14.6J 52.3 NS 0.53 U

044~S~BC40 315/99 NS 14.6J 91.7 NS 0.46U

044-C-BC40 3/5/99 NS 12.6 J 112.0 NS 0.49 U

044-S-BC41 3/5/99 NS 7.6J 48.7 NS OA5U
044-C~BC41 3/5/99 NS 10.8 J 83.7 NS 0.47 U

044..S..OO42 3/5/99 NS 45.7 37.2 NS 0.55U

044-S-BC43 3/5/99 NS 28.9 37.2 NS 0.46 U

044~C"BC43 3/5/99 NS 26.9 37.2 NS 0,45U

044-S-BC44 3/5/99 NS 18.4 37.2 NS 0.45 U

044~S-BC45 3/5/99 NS 3.41 37.2 NS 0.51U
044-S-BC46 3/5/99 NS 12.8 J 47.7 NS 0.46 U

044-C-BC46 3/5/99 NS 8.9J 37.2 NS 0.48U

044-S-BC47 3/5/99 NS 12.5 J 74.0 NS 0.48 U

044"C-BC47 3/5/99 NS 18J 37.2 NS 0.55U

044-S-BC48 3/5/99 NS 6.4 J 37.2 NS 0.6 U

044-S-BC49 3/5/99 NS 14.7J NS O.44U

2·7
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Beryllium Thallium
(mg/ks) (mg!kg)

160 5.S

NA ND

NS OA5U

1.2 8.3

0.98 ND

NS 0.39 UJ

NS 0:38111

NS 2J

NS O~53U

NS 0.37 UJ

NS 0;39UJ

88

109.0

131.0

SEO

307.9

4,242

173.0

84.0

Aluminum Arsenic
(mg/kg> (mg/kg)

78,000 0.43

9,990 14.2

NS 3.7J

NS 98.5

NS 45,6

NS 9.3

NS 3.2

NS 9.5

NS 8

NS 3

14.3

Table 2.1
CMS Surface Soil Data for COCs at SWMU 441AOC 700

BEQsa
~g/kg)Date

3/5/99

7/23/97

7/24/97

6/5/96

615/96

6/5/96

615196

6/6/96

6/6/96

Sample
Number

RBC

044~S-BC50

044-S-5006

044-S~SOO7

700-S-BOOI

700-S~BOO2

700-S-BOO3

7()()..C-BOO3

700-S-BOO4

700-S~BOO5

Background

Notes:
ND
NS
J
U
mglkg
,Ug/kg
a

b

bold

Not detected
Sample not analyzed
Estimated
Undetected
milligrams per kilogram
micrograms per kilogram
BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (cPAH) by
their respective toxicity equivalence factors (TEF) and assuming that nondetect values are estimated
according to the memo from Barry Doll, EnSafe, Inc. to Johnny Tapia, SCDHEC, CNC
Background Calculations for Carcinogenic PARs in Terms of BEQs, February 5, 1999.
268 ,Uglkg represents background via the "10th percentile" method (Ensafe, 1999).
344 ,Uglkg represents background via the "original" method (Ensafe, 1997).
Indicates sample exceeded greater of RBC or background.
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Table 2.2
CMS Subsurface Soil Data for COCs at SWMU 441AOC 700

Sample Aluminum Arsenic BEQsA Beryllium Thallium
Number DATE (mg/kg) (mg/kg) (ug/kg) (mglkg) (mg/kg)

SSLb NA 15 4.000 180 0.4

Background 23.700 14.1 155 0.98 ND

044SBCOl 3/3/99 NS 5.2J 92.1U NS O.57U

044SBC02 3/3/99 NS 11 J 92.1 U NS 0.64 U

044SBC03 3/3/99 NS 11.3J 92.1U NS 0.S8U

044SBC04 3/3/99 NS 3.3 J 92.1 U NS 0.64 U

044SBC05 3/3199 NS 17.SJ NS O.RU

044SBC06 3/3/99 NS 16.7 J 159.6 NS 0.73 U

044SBC07 3/3/99 NS 4.9J 0,S2U

044SBC08 3/3/99 NS 15.3 J IJ

044SBCI0 3/3/99 NS 16.3J 107~6J NS O.6U

044SBCll 3/4/99 NS 6.1 J 92.1 U NS 0.57 U

044SBCI2 3/4199 NS 1.31 91.9J NS O.49U

044SBCI3 3/4/99 NS 5.8 J 92.1 U NS 0.52 U

044SBC14 3/4/99 NS 21.7J 83.7J NS 1.2J

044SBCI5 3/4/99 NS 24.4 81.0J NS 1.3J

044SBC16 3/4199 NS L8J 92.lU NS O.4TU

044SBCI7 3/4/99 NS 1.3J 92.1 U NS 0.44 U

044SBCI8 3/4/99 NS S.l) 92,lU NS O.S8U

044SBCI9 3/4/99 NS 8.2 J 92.1 U NS 0.51 U

044SBC20 314199 NS 104 90.3J NS O.48J

044SBC21 3/4/99 NS 20.1 J 194.6 J NS 0.76 U

044SBC22 3/4199 NS 14.3J 152.21 NS O;69U

044SBC23 3/4/99 NS 25.7 754.5 NS 0.62 U

044SBC24 3/4/99 NS 3.4J 84.8J NS 0.53U

044SBC25 3/4/99 NS 14.5 J 171.3 J NS 0.55 U

044SBC26 3/4/99 NS 12.9J 9O.4J NS a.STU

044SBC27 3/4/99 NS 6.6J 229.3 J NS 0.67 U

044SBC28 3/4/99 NS 19.4J 258.11 NS O.74U
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Table 2.2
eMS Subsurface Soil Data for COCs at SWMU 441AOC 700

Sample Aluminum Arsenic BEQs- BeryUium Thallium
Number DATE (mg/kg) (mg/kg) (ug/kg) (mg/kg) (mg/kg)

SSLb NA 15 4,000 186 0.4

Background 23,700 14.1 155 0.98 ND

044SBC29 3/4199 NS 1O.9J 892.0 NS O.77U

044SBC30 3/4/99 NS 20.3J 715.9 NS 0.69 U

044SBC31 3/5/99 NS 6.41 92.31 NS 0.63U

044SBC32 3/5/99 NS 5.6 J 92.8 J NS 0.44 U

044SaC33 3/5/99 NS 5AJ 92.S1 O.44U

044SBC35 3/5/99 NS 6.8 J 92.1 U NS 0.54 U

044SBC37 3/5/99 NS 2.8J 79.4J NS 0.46U

044SBC38 3/5/99 NS 26.8J 218.6 J NS 0.8 U

044SBC39 3/5/99 NS 24.2J 189.3J NS 0.78U

044SBC40 3/5/99 NS 12.3 J 86.2 J NS 0.56 U

044CBC40 3/5/99 NS 15.8J 153.9J NS 0.7J

044SBC41 3/5/99 NS 19J 237.3 J NS 0.68 U

044CBC41 3/5/99 NS 16J 159.9J NS O.54U

044SBC42 3/5/99 NS 12.3 J 118.1 J NS 0.62 U

044Sac43 3/5199 NS 3.3J 92.1U NS 0.58U

044CBC43 3/5/99 NS 2 J 91.9J NS 0.5 U

044SBC44 3/5/99 NS 19.3J 91.9J NS 0.52U

044SBC45 3/5/99 NS 3.5 J 92.1 U NS 0.56 U

044SBC46 3/5/99 NS 29.7J 92.1·U NS 0.51U

044CBC46 3/5199 NS 16.6 J 92.1 U NS 0.48 U

044SBC47 3/5/99 NS 2J 92.1U NS 0,48U

044CBC47 3/5199 NS 2.5 J 92.1 U NS 0.54 U

044SBC48 3/5/99 NS 7.3J 92.1U NS 0.59U

044SBC49 3/5/99 NS 4J 92.1 U NS 0.52 U

700SBOOI 6/5/% NS 17.4 112.6J NS 0.45UJ

7ooSB002 615/96 NS 13 112.0 J NS 0.43 UJ

7OOS8OO3 6/5/96 NS 3.8 128.2J NS O.44UJ
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Sample
Number

Background

700SBOO4

700SBOO5

Notes:
NS
J
U
mg/kg
a

b
bold

Table 2.2
CMS Subsurface Soil Data for COCs at SWMU 441AOC 700

Aluminum Arsenic BEQs" Beryllium Thallium
DATE (mg/kg) (mg/kg) (;.£g/kg) (mg/kg) (mg/kg)

NA 15 4,000 ISO 0.4

23,700 14.1 155 0.98 ND

6/6/% NS 2.3 92.1U NS OAIUJ

6/6/96 NS 7.3 102.6 J NS 0.51 UJ

Sample not analyzed
Estimated Value
Undetected
milligrams per kilogram
BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (cPAH) by
their respective toxicity equivalence factors (TEF) and assuming that nondetect values are estimated
according to the memo from Barry Doll, EnSafe, Inc. to Johnny Tapia, SCDHEC, CNC
Background Calculalions for Carcinogenic PARs in Terms ofBEQs, February 5, 1999.
USEPA Soil Screening Guidance (EPA 540/R-94/101, December 1994); DAF=lO
Indicates sample exceeded greater of SSL or background.

2.2.2 Groundwater

Eight monitoring wells were installed to assess the shallow groundwater at SWMU 44. 2

Groundwater samples were submitted for metals and cyanide analysis. Groundwater was sampled 3

in four rounds during 1995 and 1996. Additional groundwater sampling was conducted in 4

July 1997 by the DET following completion of source removal activities. The post-source- 5

removal groundwater samples from all eight SWMU 44 monitoring wells were analyzed for metals 6

and SVOCs. The sample from well NBCC-044-GW-008 was also analyzed for pesticides, 7

polychlorinated biphenyls (PCBs), and volatile organic compounds (VOCs). 8

RFI and CMS groundwater sampling results (Table 2.3) reflected the presence of contaminants 9

above maximum contaminant levels (MCLs), tap water RBCs or background in isolated 10

SWMU 44/AOC 700 samples that were not detected in multiple subsequent sampling rounds. 11

Figure 2.3 shows the RFI and CMS groundwater sample locations. This indicated that 12
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contaminant levels detected during the first sampling round were not reflective of site conditions.

Rather than continuing to solely evaluate groundwater on a zone by zone basis, the CNC project 2

team agreed it would be prudent to perform a "base-wide evaluation" of the groundwater data with 3

the purpose of trying to identify trends in groundwater quality that would further help differentiate 4

between ambient conditions and site specific impacts. Some groundwater sites at eNC, however, 5

were evaluated individually based on the results of the RFI and due to former operational practices 6

at the site. 7

Table 2.3
RFI and CMS Groundwater Data for COCs at SWMU 44/AOC 700

Aluminum Antimony Arsenic Beryllium Manganese Thallium
Sample Number Date (tlgtL) (tlglL) (tlglL) (tlglL) (uglL) (uglL)

MCL NA 6 50 4 NA 2

Tap Water RBC 37,000 15 0.045 73 730 2.6

Background 410 ND 6.07 0.33 608 ND

044-GcWoo1'-01 6/13/95 38,oooJ 3.9 J 3.9J 21.9 1,940 4.5 U

044-G-WOO 1-02 1/18/96 50,900 11.1 U 2.5 UJ 20.8 3,150 2.7 UJ

044-G-WOO1-03 5/6/96 39,600 49.1 U 25UJ 19.8 3,460 ·13.6 UJ

044-G-WOO1-04 6/11/96 53,600 2.1 U 2.5 UJ 32.9 4,400 J 34.5J

044-G-Wool.:Q5 7/28/97 20,400 2.11 6.61 17.5 3,660 19.9

044-G-WOOI-F6 1/8/99 NS 2.7 U 2.9 U 9.8 NS 7.3 J

044·G-Wool~U6 1/8/99 NS 2.7 U 4.31 10 NS 7.3J

044-G-WOO2-o 1 6/13/95 1,660 1 1.9 U 3.2 U 0.26U 673 4.5 U

044-G~WOO2-Q2 1/18/96 32.81 2.1 U 61 0.46 J 273 2.7U

044-G-WOO2-03 5/7/96 120U 13 U 3.91 0.3 U 184 5UJ

044cGcWoo2-04 6/7/96 76.9U 2.1 U 2.71 OA3J 120J 2.7 UJ

044-G-Woo2-05 7/28/97 30.1 UJ 1.6 UJ 51 0.99 UJ 307 5U

044-G-WOO3-01 61l3/95 2,660 1 1.9 U 3.2U 0.33U 1,160 4.5U

044-G-WOO3-02 l/17/96 495 2.1 U 5.11 0.53 J 843 2.7 U
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Table 2.3
RFI and CMS Groundwater Data for eocs at SWMU 44/AOe 700

Aluminum Antimony Arsenic Beryllium Manganese Thallium
Sample Number Date (JiglL) (Jig/L) (ug/L) (JiglL) CJ,tg/L) (Jig/L)

MCL NA 6 50 4 NA 2

Tap Water RBC 37,000 15 0.045 73 730 2.6

Background 410 ND 6.07 0.33 608 ND

044-G-WOO3-03 5/6/96 33.6 U 14.9V 2.5 VI 0.35U 90S 2.7 U1

044-G-WOO3-04 617196 106 V 2.1 V 3.2 J 0.53 J 1,080 J 8.4J

044-G-WOO3-D5 7/28/97 27.7U1 1.6J 2.IV 0.84 UJ 703 5V

044-G-WOO4-Q1 6/13/95 2,510 1 3.31 11.6 0.42 V 1,350 4.5 V

044-H~WOO4-Ql 6113/95 2,770 J 1.9 U 10.6 0.36V 1,340 4.5U

044-G-WOO4-02 1/17196 98.8 2.1 V 10.51 0.361 1,780 3.7 U

044-H-WOO4-02 l/17/96 75.41 2.1 U 1O.lJ 0,361 1,700 2.7V

044-G-WOO4-03 517197 463 V 18.7 U 10.51 0.3 U 1,470 7UJ

044-H':'WOO4.Q3 5m96 461 U 13U 10.6 J 0.3U 1,550 6UJ

044-G-WOO4-Q4 617196 19.7 V 2.1 U 12.4 1 0.451 1,680 J 2.7 UJ

044-H·WOO4-04 617197 18 V 2.1 V 131 0,471 1,760 2.7UJ

044-G-WOO4-05 7/30/97 21.4 UJ 1.6 UJ 34 0.62 UJ 1,250 6.7 J

044cH-WOO4-0S 7/30/97 70.5 UJ 21 34.9 0.78 Ul 1,270 6.4J

044-G-WOO5-0 1 6/13/95 4811 1.9 U 3.2 V 0,41U 1,040 4.5 U

044-G-WOOS':'02 1/17/96 18V 2.1 U 3.81 0.66J 986 2.7UJ

044-G-Woo5-03 5/9/96 38.2 U 3.7 V 2.5 UJ 0.54 V 454 2.7 UJ

044-G-WOO5-04 6110/96 110 V 2.1 U 7.1 1 0.751 2211. 3.8J

044-G-Woo5-0S 8/l/97 8U 1.6U 3.3 1 0.911 692 5U

044·G-WOO6-Dl 4/25/95 1191 1.9 U 3.2 U 0.2U 1~990 4.5UJ

044-G-WOO6-Q2 1/17/96 18 U 2.1 U 6.31 0.451 2,580 2.7U

044-G-WOO6-Q3 5/8/96 23 U 4V 2.5 VJ 0.3 U 546 2.7 UJ

044-G-WOO6-Q4 6111/96 156 U 3.3 U 6.91 0.44 J 1,120 J 2.7 UJ

044-H-WOO6-04 6/11I96 1,370U 5.3 U 5.4J 0.3V 46.91 2.7UJ

2-14



Draft Zone C, SWMU 44/AOC 700 Corrective Measures Study Repon
Charleston Naval Complex
Section 2: Site Description

Revision: 0

Table 2.3
RFI and CMS Groundwater Data for COCs at SWMU 441AOC 700

Aluminum Antimony Arsenic Beryllium Manganese Thallium
Sample Number Date (uglL) (ug/L) (uglL) (uglL) (ug/L) (ug/L)

MCL NA 6 50 4 NA 2

Tap Water RBC 37,000 15 0.045 73 730 2.6

Background 410 ND 6.07 0.33 608 ND

044-GcWOO6-Q5 7/30/97 8 VI 2.6J 4;2J 1.3D1 1.770 6J

044-G-WOO7-01 6/14/95 2,110 I 1.9U 12.3 0.24 V 418 4.5 U

044cGcWoo7-02 1118/96 350 54.1 109 O.3U 354 4,2U

044-G-Woo7-03 5/10/96 31.5 U 10.31 30.1 0.3 U 293 3.1 J

044-GcWOO7.Q4 6/11/96 25.1 U 8.2 U 62.8 O.3U 3621 2.7U1

044-G-Woo7-oS 811/97 28.3 J 35.3J 23.2 0.25 J 173 5U

~G-WOO7-F6 117199 NS 2.7 U 43.8 0.111 NS 3.1 V

044-G-Woo7-U6 1/7/99 NS 3.4 I 45.9 0.1 U NS 3.1 U

044-GcWooS-Ql 6/14/95 214 J 1.9 U 15.3 O.22U 944 4.5U

044-G-WooS-02 1/1S/96 901 2.1 U 11.5 1 0.53 J 722 2.7 U

044cG·Woo8-o3 5/S/96 434U 2.1 V 7.6J 0.3 U 94S 2.7UJ

044-G-WOO8-04 6/12/96 357 2.1 U 22 U 0.361 955 2.7 UJ

044-GcWOOS-05 7/2S/97 7,780 2.2 J 7.2J 1.7UJ 467 5U

7oo-G-WCOI-QI 3/22/99 ND ND ND ND 91.5 ND

Notes:
NA Not applicable
NS Sample not analyzed
ND Not detected
] Estimated value
U Undetected
,ug/L Micrograms per liter
RBC Risk based concentration
bold Indicates sample exceeded greater of MCL, tap water RBC or background.
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A single groundwater well was installed in 1999 at AOC 700 on the east side of Building 1646,

yet west of Avenue D during the CMS. This shallow well was installed at the request of the CNC

project team to investigate the possible presence of pesticides from past pesticide storage in

Building 1646. The sample was nondetect (Table 2.3) for SWMU 44/AOC 700 COC inorganics,

pesticides and PCBs.

RFI and Post-Source-Removal Sampling

RFI groundwater quarterly sampling results reflected a presence of SVOCs above MCLs, tap

water RBCs or background in isolated SWMU 44 samples during the first round that were not

detected in multiple subsequent sampling rounds. Pesticides and PCBs were not detected in the

post-source-removal groundwater samples.

During RFI quarterly sampling, antimony exceeded its MeL in one well (NBCC-044-GW-007).

Subsequent sampling results in NBCC-044-GW-007 reflected a decrease in concentration and then

a non-detect, suggesting minimal short-tenn impact to the aquifer. SWMU 44 post-source

removal (July 1996) groundwater samples had seven antimony detections, but only well NBCC

044-GW-007 exceeded the MCL of 6 /-lg/L. A subsequent sampling round from this well in 1999

did not yield evidence of antimony above its MCL.

During RFI quarterly sampling, aluminum exceeded its Zone C background of 410 /-lg/L in one

well (NBCC-044-GW-ool). Post-source-removal sample results for aluminum were similar to

previous sampling rounds, exceeding the background only at NBCC-044-GW-OOl. In addition,

the aluminum concentration in well NBCC-044-GW-008 exceeded the background following the

ISM.
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Arsenic concentrations in four of eight post-source-removal samples exceeded the Zone C

groundwater background for arsenic (6.07 !-J.g/L). However, the concentrations were below the 2

MCL of 50 !-J.g/L). 3

Beryllium concentrations in post-source-removal groundwater samples exceeded its MCL 4

(4.0 !-J.g/L) in one well, NBCC-044-GW-OOI. 5

During post-source-removal groundwater sampling, manganese exceeded the Zone C background 6

(608 !-J.g/L) in five monitoring wells. 7

Thallium concentrations in three of eight post-source-removal samples exceeded its MCL of 8

2 !-J.g/L. 9

Base-Wide Sampling 10

Two wells were chosen from SWMU 44 to be included in the base-wide sampling for inorganics II

in groundwater. Well NBCC-044-GW-OOI was chosen because beryllium and thallium exceeded 12

MCLs during the RFI. Well NBCC-044-GW-007 was chosen because antimony and arsenic 13

exceeded MCLs in RFI samples. 14

Antimony was not detected in NBCC-044-GW-00I in filtered or unftltered samples. At well 15

NBCC-044-GW-007, antimony was detected at 3.4 !-J.g/L (MCL of6 !-J.g/L) in the unfiltered sample 16

but was not detected in the filtered sample. No further evaluation for antimony is recommended 17

at this location. 18

Arsenic in well NBCC-044-GW-OOI was below its MCL (50 !-J.g/L) and its background 19

(6.07 !-J.g/L) in the unfiltered sample and was not detected in the filtered sample. Concentrations 20

from the samples from well NBCC- 044-GW-007 did not exceed the MCL in the filtered or 21
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unfiltered samples. A comparison to the background revealed that concentrations from all

six rounds at NBCC-044-GW-007 exceeded the background concentration, however, the most 2

recent sample from NBCC-044-GW-007 did not contain arsenic above its MCL (50 ,ug/L). 3

2.2.3 Sediment 4

Sediment samples were collected from 13 locations in one round in 1995 prior to source removal 5

in 1996. Nine sediment samples were analyzed for metals, cyanide, and TOC; four sediment 6

samples were analyzed for TOC and grain size only. Arsenic exceeded its USEPA sediment 7

screening value (SSV) in approximately 50% of the samples. Table 2.4 summarizes the sediment 8

sampling results for SWMU 44/AOC 700. Figure 2.4 shows the RFI and CMS sediment sample 9

locations. [0

Table 2.4
RFI Sediment Data for COCs at SWMU 44/AOC 700

Aluminum Arsenk Beryllium Thallium
Sample Number Date (mglkg> (mglkg) (mg/kg) (mg/kg)

SSV' NA 7.24 NA NA

044-M'-0009 4/17195 6,100 137 0,45J 2.4

044-M-OQ1O 4/17195 345 4.2 0.22 U 0.67 J

044cM-OQU 4/17/95 3,500 4 0.2D 0.58 U

044-M-0012 4/19/95 10,900 62.1 0.65 J 1.9

044-M-0013 4/19/95 6,460 53.1 0.38U 2.1

044-M-0014 4/19/95 5,220 11.3 0.32 U 0.56 U

044-M-OQ1S 4/19/95 5,900 67,4 OAD 4.6

044-M-OOI6 4/19/95 7,760 14.7 OAIU I U

044cM-OQ17 4/19/95 4,870 69.2 O.47U 2.71

Notes:
J Estimated
U Undetected
mg/kg milligrams per kilogram
a USEPA Region 4 Waste Management Division Sediment Screening Values (SSV) for Hazardous Waste Sites
bold Indicates the sample exceeded its SSV.
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Supplemental CMS samples were acquired from the bottom of the two standing water bodies that

resulted from the excavation and analyzed for mercury, cadmium, copper, and selenium. Mercury 2

and cadmium concentrations did not exceed their SSVs. Copper exceeded the SSV in one sample 3

and selenium does not have an SSV. 4

2.2.4 Surface Water 5

Surface water samples were collected in one round from 14 locations in 1995 prior to source 6

removal in 1997. Samples were collected from the 0- to I-foot interval below the water surface, 7

from areas most likely to have been impacted if a release had occurred. Seven samples were 8

analyzed for metals only, and seven samples were analyzed for metals, cyanide, organotins, 9

pesticides/PCBs, SVOCs, and VOCs. Beryllium exceeded its freshwater surface water screening 10

value (SWSV) of 0.53 mg/kg in five of the 15 samples. Copper exceeded its SWSV of II

6.54 mg/kg in seven of 15 samples. Table 2.5 summarizes the surface water sampling results for 12

SWMU 44/AOC 700. Figure 2.3 shows the RFI and CMS surface water sample locations. 13

Table 2.5
RFI and CMS Surface Water Data for COCs at SWMU 44/AOC 700

Aluminum Antimony Arsenic Beryllium Copper Manganese
Sample Number Date (ug/L) (uglL) (uglL) (ug/L) (ug/L) (uglL)

Surface Water
Screening Values NA 160 90 0.53 6.54 NA

044-W;;.()()()9 7/ll/95 175J 1.9U 2.7U 0.1 U 4.9J 18.8

044-W-OOI0 7/11/95 3,900 1.9 U 2.7 U 1.4J 25.3J 148

044·R-OOlO 7/11/95 3,870 3.4 J 2.7U 1.3J 25J 145

044-W-OOl1 7/1 1195 233 2.4 J 6.8 J 0.1 U 6.8 J 143

044-W-0012 7/11/95 16,400 5.2 J 2.7U 5.2 92.S J 6'1>7

044-W-0013 7/11/95 363 2.7 J 6.2 J 0.1 U 7.3 J 120

044-W-0014 4/11/95 160 UJ 1.9 U 1O.:'J O.2U 4.2U 2,110

044-W-0015 7111195 12,600 1.9 U 9.9 J 3.7 J 45J 634

044-W-0016 4/11/95 1,130 J 1.9 U 3.2 UJ 0.2 U 8.6J 64.3

044-W-0017 7/11195 188 J 2.8 J 144 0.1 U 5.8 J 911
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Table 2.5
RFI and CMS Surface Water Data for COCs at SWMU 441AOC 700

Aluminum Antimony Arsenic Beryllium Copper Manganese
Sample Number Date (ug/L) (ug/L) (ug/L) (J,lg/L) (ug/L) (J,lg/L)

Surface Water
Screening Values NA 160 90 0.S3 6.54 NA

044·W-OOI8 4111195 19.2 VJ 1.9U 3.2UJ 0.2U 3V 82.6

044-W-OOI9 4111/95 415 UJ 1.9U 3.2 UJ 0.2 U 4.9 J 93.6

044-R-0019 4/ll/95 980J 1.9U 3.2UJ 0.2 U 3.2UJ 92.3

044-W-0020 4/11195 19.2 UJ 1.9 U 3.2 UJ 0.2 U 3.7 U 80.3

044.W-0021 4/Il/95 19.2UJ 1.9U 3.2UJ O.2U 4.4U 58.7

044-W-0022 4/11/95 11,900 J 1.9U 3.2 UJ 2.9J 27.S 489

044.W-COOI 10/20/99 NS NS NS NS 1.6 J NS

044-W-COO2 10/20/99 NS NS NS NS 4.0 J NS

Notes:
NS Sample not analyzed
J Estimated
U Undetected
,ug/L Micrograms per liter
bold Indicates sample exceeded its surface water screening value.

Supplemental CMS samples were acquired from the two standing water bodies that resulted from

the excavation and analyzed for copper. The results from both samples were less than the USEPA 2

surface water screening value (6.54 .ug/L). 3

2.3 Interim Stabilization Measures 4

In September 1996, the U.S. Navy DET completed the removal of approximately 13,000 tons of 5

coal and coal-dirt mixture at SWMU 441AGC 700. The removal operation lowered the existing 6

grade by a depth of two to five feet, resulting in at least two areas that have become ponds with 7

native vegetation. Nine confirmation surface soil samples were collected from the excavation area 8

at a depth of 0 to 6 inches. The results of the confirmation sampling are presented in the RFI. 9

Shallow groundwater samples were collected from SWMU 44 wells, but subsurface soil samples 10

were not taken because of the high groundwater table. II
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The results indicated that arsenic remained present in surface soil above background levels and

benzo(a)pyrene equivalents (BEQs) remained present above proposed background levels. 2

Therefore, during the CMS, the excavated area was grid-sampled for specific metals and SVOCs 3

that exceeded background or risk-based remedial goal options (RGOs) developed during the RFI. 4

The DET did not remove coal from between the tracks since any removal action would require 5

hand shoveling and pick axes and would render these sections of track unusable. 6
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3.0 REMEDIAL OBJECTIVES

To improve the focus of this CMS, this section summarizes the COCs to be directly addressed and 2

their remedial objectives. In some cases, this section justifies the inclusion or removal of COCs 3

identified in the RFI based on the compound's contribution or lack thereof to significant risks, 4

hazards, or other regulatory standard applicable to this site. In other cases, remedial objectives 5

have been modified in response to calculated Zone C background risk and hazard. 6

3.1 Soil Chemicals of Concern 7

Aluminum exceeded its background concentration of 9,990 milligrams per kilogram (mg/kg) in

five of 23 upper-interval soil samples taken during the RFI and DET ISM. However, none of

these samples exceeded aluminum's RBC of 78,000 mg/kg; therefore, aluminum will not be

further addressed in this CMS.

Arsenic exceeded its RBC (0.43 mg/kg) and background concentration (14.2 mg/kg) in fourteen of

twenty-three upper-interval soil samples taken during the RFI and DET ISM. Arsenic exceeded

its RBC and background concentration in twenty of fifty-five upper-interval soil samples taken

during the CMS; therefore, arsenic will be addressed in the CMS.

BEQ exceeded its RBC (88 ,ug/kg) and proposed background concentration (268 ,ug/L) in

three of nine DET ISM upper-interval soil samples. BEQs also exceeded proposed background

and RBC in three of fifty-five samples taken during the eMS; therefore, it will be addressed.

Beryllium was not detected above its RBC of 160 mg/kg, therefore, it will not be further

addressed in this CMS.
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Thallium exceeded its RBC (5.5 mg/kg) in two of twenty-three RFI and DET ISM upper-interval

soil samples (044SB028 and 044SSOO6). However, thallium did not exceed its RBC in any of the 2

fifty-five CMS samples; therefore, thallium will not be further addressed in this CMS. 3

Supplemental subsurface samples acquired during the CMS showed the presence of arsenic and 4

BEQs above background concentrations. Arsenic was detected above its SSL in 19 of46 samples. 5

BEQs were not detected above the SSL (4,000 ,ug/kg). Thallium was detected above its SSL 6

five of the 46 samples. 7

3.2 Groundwater Chemicals of Concern

Aluminum exceeded its RBC of 37,000 ,ug/L in the first four rounds of sampling but not the

fifth round in one of eight shallow monitoring wells sampled during the RFI (044GWOOl). The

RBC was not exceeded in any of the other shallow monitoring wells.

Antimony exceeded its MCL (6 ,ug/L) and RBC (15 tig/L) in two rounds of sampling in one of

eight shallow monitoring wells sampled (044GWOO7). Antimony was undetected in the filtered

sample and was estimated to be 3.4 tig/L in the unfiltered sample.

Arsenic exceeded its MCL (50 ,ug/L) in two rounds of sampling in one of eight shallow

monitoring wells sampled (044GWOO7).

Beryllium exceeded its MCL of 4 ,ug/L in six rounds of sampling in one of eight shallow

monitoring wells sampled (044GWOOl), including the filtered and unfiltered samples collected

during the base-wide groundwater analysis. Its RBC was not exceeded in any sample.

Manganese exceeded its RBC and background concentration in six of eight shallow monitoring

wells.
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Thallium was detected above its RBC (2.6 .ug/L) and MCL (2 .ug/L) in at least one round of

sampling in four of eight shallow monitoring wells. 2

Groundwater will not be addressed in the CMS for the above listed constituents because of the 3

following: 4

• infrequent detections of COCs in groundwater 5

• lack of a discernable concentration gradient of cacs in groundwater 6

• lack of discernable spatial distribution of COCs in groundwater 7

• COC mass not amenable, technically or cost-effectively, to remediation 8

• a large percentage of the source material (coal and coal-dirt mixture) has been removed via 9

3.3

the DET ISM

Sediment Chemicals of Concern

10

II

Aluminum was not detected in sediment above its background value for subsurface soil

(23,700 mg/kg) and will therefore not be further addressed in this CMS. A USEPA Sediment

Screening Value (SSV) is not available for this constituent.

Arsenic was detected above its SSV of 12 mg/kg in six of nine RFI sediment samples.

Beryllium was not detected above its USEPA Soil Screening Level (SSL) of 180 mg/kg in any of

the nine RFI sediment samples and will, therefore not be further addressed in this CMS. An SSV

is not available for this constituent.

Thallium was detected above its SSL of0.4 mg/kg in five of nine RFI sediment samples. An SSV

is not available for this constituent.
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Sediment will not be directly addressed in the CMS for the above listed COCs because a large

percentage of the source material (coal and coal-dirt mixture) was removed from the site during 2

the DET ISM. Furthermore, several of the areas on the surface of SWMU 44/AOC 700 known 3

to have impacted sediments were completely excavated during the DET ISM in 1996. 4

However, any remaining sources of potential sediment contamination due to arsenic and/or BEQs 5

will be addressed during the soil evaluation for this site. Sediments associated with Noisette Creek 6

will be addressed during the Zone J RFI and eMS (CNC water bodies; Cooper River, 7

Shipyard Creek and Noisette Creek). 8

3.4 Surface Water Chemicals of Concern 9

Aluminum was not detected above tap water RBCs. 10

Antimony was not detected above its Surface Water Screening Value (SWSV) of 160 ,ug/L in II

fourteen samples. 12

Arsenic was detected above its SWSV of 90 .ug/L in only one of its fourteen samples. 13

Beryllium was detected above its SWSV of 0.53 .ug/L in five of fourteen samples. 14

Copper was detected above its SWSV of 6.54 .ug/L in eight of fourteen samples. 15

Manganese was detected above tap water RBCs in three samples from areas that were excavated. 16

Surface water will not be directly addressed in the CMS for the above listed COCs because a large 17

percentage of the source material (coal and coal-dirt mixture) was removed from the site during 18

the DET ISM in 1996. Furthermore, several of the surface depressions at SWMU 44/AOC 700 19
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known to have impacted surface water were completely excavated during the DET ISM.

However, any remaining sources of potential surface water contamination due to arsenic and/or 2

BEQs will be addressed during the soil evaluation for this site. Surface water associated with 3

Noisette Creek will be addressed during the Zone J RFI and CMS (CNC water bodies; 4

Cooper River, Shipyard Creek and Noisette Creek). 5

3.5 Remedial Goal Options 6

3.5.1 Soil 7

In the RFI, the term remedial goal option (RGO) refers to the 95% upper confidence level (VCL) 8

of the mean residual concentration of a chemical that produces a specific level of risk and/or 9

hazard. RFI RGOs were based on selected regulatory thresholds. The CMS work plan introduced 10

alternate RGOs based on risk reduction analysis and comparison to Zone C background risk and II

hazard. SCDHEC expressed interest in also setting maximum residual concentrations 12

corresponding to the RGOs to facilitate confirmation sampling. 13

RFI RGOs did not consider cumulative effects of different chemicals. They simply gave the 14

residual site risk and hazard for a given 95 %VCL concentration of a given chemical. CMS RGOs 15

(Table 3.1) are more conservative than RFI RGOs in that they consider the cumulative effects of 16

the COCs to produce the 95% VCL based on maximum residual site concentrations. 17

Since the current site residential hazard quotient (HQ) is below the VSEPA threshold of 1.0, 18

RGOs were generated based on the removal of points with calculated point risk exceeding lE-04. 19

Current site risk and all RGOs are below the regulatory risk threshold for residential reuse 20

(lE-04). Appendix B includes a discussion of the risk calculations and presents the results. 21
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Table 3.1
SWMU 44/AOC 700

CMS Remedial Goal Options

Address All Point Risk > 1~ No Further Remedial Action

MRCCGa 95% Site UCLb MRCCG 95% Site UCL
(.ID2/kg) (D12Ik2) (m2/k2) (mil/1m)

Arsenic 33.6 13.72 98.5 19.28

BEQsc 0.36 0.1 4.24 0.16

Residual Hazard Residual Risk Residual Hazard Residual Risk

Residential 0~7 .... 3.tE.o5··· ...•. 0.99
•••••

5~3E"(}5

Industrial 0.027 5.4E-Q6 0.038 7.7E-Q6

Estimated Treatment Area orr

Notes:
a Maximum residual concentration cleanup goal
b Upper confidence level
c Benzo(a)pyrene equivalents; calculated by multiplying the cPAHs by their respective TEFs.
ft2 square feet

3.5.2 Groundwater

The development of groundwater RGOs was not required during the CMS.

3.5.3 Sediment

The development of sediment RGOs was not required during the CMS.

3.5.4 Surface Water

The development of the surface water RGOx was not required during the eMS.
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This section describes the initial steps toward remedy selection: identification and screening of 2

applicable technologies. After technologies are identified, they are reviewed based on site-specific 3

conditions and waste constraints. Screening occurs when technologies are either eliminated from 4

further consideration or retained for it. From the technologies retained, alternatives for remedial 5

action at SWMU 44/AOC 700 will be developed and further evaluated in Section 5. 6

4.1 Potential Response Actions 7

Remedial action technologies can be broadly categorized into general response actions for 8

consideration in the CMS. From these generalized categories, potentially applicable technologies 9

will be selected. The general categories of response actions are summarized below. 10

• Institutional Controls: Institutional controls often supplement engineering controls as II

appropriate for short- and long-tenn management to prevent or limit exposure to hazardous

substances, pollutants, or contaminants. Institutional controls should not supplant active

response measures as the sole remedy, unless active measures are detennined to be

impractical. Institutional controls are required for industrial reuse scenarios and typically

include:

Site access controls

Public awareness, education

Groundwater use restrictions

Long-tenn monitoring

Deed restrictions

Warning against excavation, soil use, etc.
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• Monitored Natural Attenuation: This tenn refers to dilution, dispersion, advection, and

biotic degradation of contaminants in the environment. Monitoring must be conducted 2

throughout the process to confinn that degradation is proceeding at rates consistent with 3

remediation objectives and to ensure that receptors are not threatened. 4

• Treatment: Treatment can be used to reduce the toxicity, mobility, or volume of the 5

principal threats posed by a site, where practical. 6

• Containment: This engineering control would protect human health and the environment 7

by preventing or controlling exposure to site contaminants for waste that poses a relatively 8

low long-tenn threat, or where treatment is impractical. 9

• Combination: Appropriate methods can be combined to protect human health and the 10

environment. 11

4.2 Technology Screening 12

Applicable technology descriptions, site constraints, and waste constraints are summarized in 13

Table 4.1 at the end of Section 4. Site and waste constraints were used to screen or retain the 14

applicable technologies. 15

4.2.1 Technology Screening Results for Soil Remediation 16

4.2.1.1 Technologies Eliminated - General 17

The following remedial technologies were eliminated from further consideration based on general 18

site characteristics and the contaminants discussed in Sections 2 and 3. The remedial technologies 19

are grouped by common classification. 20
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Technology Description

Table 4.1
Soil Technology Screening for SWMU 44/AOC 700

Site Constramts Waste Constraints Retained

Institutional Controls

lnstiiutional Conlrols Leaves cOlitliIniJ'lated soilin place. Exposure would Doesnotrentove the SOtIJce ~ plans forfulUtc None.
be limited by site access controls, public awareness. site Use may be impacted.
education. deedreslril::tio~, etc. Required for
industrial reusescenarias,

Containment Technologies

Yell

Surface Cap .Capping is a. containment tedU1ology specifically
fot large ar~ of contal11ination thatlimits hUhillii
cOntact with soil and· reducesinfiltratioo .or
ramwaterditoogheontaminated soil. Capping
Dllitel'i.al$include soil,aspha1t, and concrete,

Plans for future site Il$t: may beiJllpacted by qappingisoot aWlicable for low No; site constraint for
capping technology. concenlratioll5 orsporadic distributions of residential ruse; waste

contaIlJirulllts. constraititfordisttibiltiotiof
target COCs.

In Situ Biological Treatment Technologies

Enhanced
BiodegnldlltioIl

Enhanced biodegradation involves ilijecting
materialsilito the vadose Zone topr()Jllote microbial
growth arid acceleralenalufil processes, Sotne
COlII.rnQ1l additivesarehydroge:n peroxide; air.
oxygen, I1IJlrienlS, arid carhop sQurces.

))Teferential flow paths. hilly severely decrease
coritactbetweeninjecred flili~aridctJrit;llllinants
throUghOilt. the .comamlnalW zones.

This ~cb.nQIQgy prirri4rily applies to
organic bydrocarbons. . ·High
conceilttanonl; .. Of. heavy . metals, highly
cblorinated orgal11cs, long"chllin
h~droeaFtJ()ns,or .inorganiCsalli are
likely 16 .bl;llQxic tOJllicroorgamsrlls.

No; waste coristramt for
inorganics.

No; .waste .constrllfut for
iriorga11ics andBEQliaild
site· constraint Jor shallow
water table.

Tbe~ff~tivellessofan #ec~fieldclI!lfjC This~ltigytteatssojJ(;Ortwtlinlted
.iedUcedbyburiediltetallic c:oridilc:to~, atid PH \Vi~Qrgan1c colIipOurids that biOdegrade
amredU(;ti~..()XiAAtiollcban8esilldllcedbYthe easily tinder anaerobic corditions.
proCess electrode reaclions.l.oW-jleniieabilii}'
soil is prtfe!tedover simik lind sQII1¢ rnQistU1'eis ....
~.

Air is either extracted from or injected into the Bioventing is applicable to contaminants in the Bioventing is applicable for any No; waste constraint for
unsaturated soil to increase oxygen concentrations vadose zone. High-penneability soil is preferred contaminant that more readily degrades inorganics and BEQs.
and stimulate aerobic biological activity. Flow and low moisture content is required. aerobically than anaerobically.
rates are much lower than for soil vapor extraction.
minimizing volatilization and release of
contaminants to the abnosphere.

AJaniJ~fenbaDced.biodegr..dJltioJl.~lectriC·.fields
arellppliedto .thecontanilila¥@le .tQ•• eltf,1~lIrilge
nligratioIlofiimriel$ ~thezone.and enhance
nlicWbial growib withinl.hezOue, Bencb scale teSts
haveacbieV'ed tteai.cr~1$% tCEremoval frlllll
ltJ",-pertneabilityclayey50i).

Bioventing

E1eCtrClJcirlerlcally
EilhaiiCC4
Blore:lIlediation
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Tecbnology Description

Table 4.1
Soil Technology Screening for SWMU 441AOC 700

Site Constraints Waste Constraints Retained

In sib! landfanning works best with No; waste constraint for
nonchlorinated petroleum hydrocarbons. wide distribution of target

COCs.

Soil is cultivated to enhance aerobic contaminant
biodegradation.

In situ landfanning can only be perfonned in
low-risk areas where contaminant leaching is not
a concern. It is typically implemented in the
upper 2 feet of soil.

Natural subsili'face l?rocesses sllch as dillltion. MNA may not bcagoodreinedialIDilchoic!:for Some inorganics can be immObilized No; WaSte constraint for
volatilization, biodegradation,. adsorption, and locations where site cOnditions llUlke it diffictl1t throUgh. MNA. but they wiD nOt be inorganics.
chemical reactions with SUbSllrface material are to predict contaminant movement. degraded.
alloWed to redUce cornaminants to acceptable
concentrations.

Landfanning

Monitored Natural
Attei1tlation (MNA)

Phytoremediation Phytoremediation uses plants to remove, contain,
and/or degrade contaminants. Examples include
enhanced rhizosphere biodegradation.
phytoaccumulation, phytodegradation. and
phytostabilization.

Climatic or hydrologic conditions may restrict High concentrations ofhazardous material Yes
the remediation plants' rate of growth, and can be toxic to plants.
treatment is generally limited to within 3 feet of
the soil surface. Due to the time required.
phytoremediation can impact plans for fub!re site
use.

In Situ PhmcaJlchemicaJ Trealmenl Technologies

Chemical oxidationinereasesthe oxidatiOll ilale()f 1ronandllllUJilUiesedn !hesoilwillcompCte"yil1l
aconlllminant 'livhiledect¢ll.slrigthe oxidation statecontiii1inailtS fotoxygen. ·.Delivei)'ofOitidli1lS
ofthei'eactarlt... The ··riactarit ctlI be another is (iniited. inlowclJenneabilitysoit UDifofin
tltrnem,inclodlngdie0xygtn; molecuJe.otitmay application eartbe difflCultiJJ heteroge~ssoiL
bea chemiealSl?¢cies containing o:\ygen ruch as
hyd~en.perox.ide orcliIoriiiedioxidC.

No; waste constraint for
Widedlstribiltioiioftarget
COOs,

Chemical Ox:idation

Electrokinetic
Separation

Low-intensity direct electrical current is applied
across electrode pairs implanted in the ground on
either side of the contaminated zone. Contaminants
desorbed from the soil surface are transported
toward cathodes or anodes, depending on their
charge.

Effectiveness is reduced by buried metallic
conductors, immobilization of metal ions by
undesirable chemical reactions with naturally
occurring and co-disposed chemicals, and pH
and reduction-oxidation changes induced by the
process electrode reactions. Low-permeability
and low moisb!re content also reduce
effectiveness.

ThistCcJinlilogy is effective in .tmlfug
media COfltaminated with low
concentrations of .. biiIogenated arid
iio~hll.logenated volatiles and
&emlvoJali!es,pcBs,pesticide$. cyll.ilides.
andYolatilellJid nonvolatile meWs;

This technology can be used to treat soil No; waste constraint for
contaminated with heavy metals, wide distribution of target
radionuclides, and organics. COCs.
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Technology Description

Table 4.1
Soil Technology Screening for SWMU 44/AOC 700

Site Constraints Waste Constraints Retained

Fracturing Fractures are created in low-permeability and over- Cemented Sedimeltt limits fracturing Thepolential exists for opening :new No; site constraints for site
consolidated sedifuelilWhich open neWpassageways effectiveness and f'ractureswiIl· close in pathways, which could spread geology not conductive ro
to increase the effectiveness of lIiaiJyiltSitu oonclayey soil. The tecbnologySliOOIdootbe CQntaminallts such as dense IlOnlIqueouS fracturing.
processes and enbancecxtractWl1 efficiency. used in areas of high sei$lUicactivity. pba5eliqUi<ls(DNAPLs).
Fracturing muSt be used with a treabnent FractUring coold intenel"ewith utilities and site
tecbnology such as soilvaporextraction or iii situ activities.
bioremediabon. FractutetechnOlogies include
blast-enhanced, pneumatic, and hydraulic
fracturing .

Pressure Dewatering Air is i1ijected into the soil at a rate that increases
groundwater pressure, directing groundwater flow
away from the air injection site. This technique
increases the amount of soil that can be biodegraded
through bioventing.

Pressure dewatering is best suited ro remediatilig Pressure dewatering is best suited to No; site constraints for low
contaminants in the vadose zone. contaminants that are more readily permeability vadose zone

degraded aerobically than anaerobically. and shallow water table.

Soil Flushing Soil .flushing Uses water or II solvent to leaCh
co11tllIItina.nts from.· the·· soil. GroUndwater
eXtraction must be ineludedto prevent spreading
contamination in gtot!rtdwalet.

Low-permeability soil is difficlilt to treat wilh
soil flushing. Soil flushing sbOuJd only be used
wbetethecOntamiJllllIls andf'lushillg fllJ.id Caiibe

c0llta.ined and r~red.

MobilizatioltofNAPLsin. respOlJse .ro No; site constraint for low
cOSolventfioodilig can worserttheexteilt permeability soil.
ofSittcol1tamillation.

Soil Vapor E"'traction SVE uses extraction wells and vacuum pumps to This technology can be used at sites with large SVE applies to soil contaminated with No; site constraint for
create a pressure gradient that removes water vapor areas of contamination that are deep and/or VOCs and some SVOCs. NAPL in shallow water table and
and contaminants from the vadose zone. SVE is underneath a structure. Soil should be fairly subsurface soil may limit SVE's waste constraints for
often used in conjunction with other technologies. homogeneous and have high permeability, effectiveness in removing organic inorganics and SYOCs.

porosity, and uniform panicle size distribution. compounds.

Solidification!
StabilizatiOn (SIS)

IJ'IsituStSiltU'tl6biliZ~sconJatniiialltS~USinlt~rje l'histtChnology wiII liktly leavCifsoli& JlIllss,
augers ro ~POrttalldcemeilt,1i1Ile,~rachemical Siiiilllitto ooltCrete,whichmaynnpactfuturesite
reagcilti.nto>the sOU toreducecoittiminalltmobilitY. use;
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Technology Description

III Situ Thermal Treatmellt Technologies

Table 4.1
Soil Technology Screening for SWMU 44/AOC 700

Site Constraints Waste Constraints Retained

Electrical Resistance
Heating

Electrical current applied to the water table heats
groundwater up to the boiling point. The increased
temperature improves volatilization, recovery, and
long-term in situ degradation of organic
compounds. In situ vapor extraction must be used
with this technology.

This technology is very effective for small areas
of high VOC concentration. However,
compared to other technologies, electricity can
be very expensive when used to heat areas
greater than one acre. This technology is most
effective in saturated or high-moisture silt and
clayey soil.

This technology primarily addresses
organic contamination, but some metals
can be reduced to less toxic states [e.g.,
Cr(VI) to Cr(III)].

No; site constraint for wide
distribution of
contaminants .

ThistechnolQgy is most effective in sandy soil.
Hot waterinjectiottis more effective than steam
injection below the watel' table. Allilljeetion
pertnit is required. ...

Steam or Hot Water
Injection

Vitrification

Steam generated.above or below ground, or lIot
water generated abclve ground. is used to heat the
subsuffilce to.' improve volatilization. mobility.
recovery. and long.tenn in situ degtadation of
organic compounds. In situ vapor extraction IIUlSt
be used with .steam injection; groundwater
extraction must be used with bot water injection.

Electrical heating is used to melt contaminated soil, Shallow groundwater tends to interfere with this
producing a glass-like matrix with very low process. The technology will create a vitreous
leaching characteristics. mass that may impact future site use.

This .. technQlogyprimarily . addresses
OrgllnK:cllntaJninatioo,However,sorne
metals call b¢red"eed to less toxic states
[e.g.Cr(VI) to Cr(nt»).

This technology is primarily used. for
radioactive contaminants. Some organic
and inorganic contaminants may volaril ize
in the process.

No; .. site constraint for
clayey soil.

No: site constraint for
future use.

Ex Situ Biological Tnatment Technologies

BillplJes E~ca"lted$C>i1 •.·.is ~ll;ed .... withamendtnents,
Olllrients:. W fl/l~l'Stosupportll."liCrobialgrow,,;
~hi¢hJ.stbetODtlnninant-<kg@dintril#banl$fu·ll1

a.n aeratM slll* Pile. eicava¥<f soifi!lf0flneijlDto
p~e$l!.ildletated witlrblowet$or vacuwn Pwnp$·
Bi!>Piles!luch··asco~( ••;ilid.·,tati¢piles at'e'
mailllainedjliabovegfoQDdel1closuteS~

Exi$tingrailwaY, .sti'ucfures.·and utilities •. maY· 'fr¢atsnQnbai{)gena~Vocs i11ld ·.. fuel
hnpedeQrreStrict excavation, Biopi1e$~i~ hYdt6carbans.....•...•.14a.l(lgenaled •Noes.
ajar ofspace. . SYocs,aitdpc!$ti~idesatS\l •• canbe

~ated,bUteffectivenesSvaries;treatrnent
maY' apPlY·onlVtQ$Ome·.~ompounds
withiit~sec~ntat6ilia!ligrQtips.· JleavY
meWscanMt be degl'lldedWbioPilesll1ld

.CUttle tol!i61otlle nUcfuOtganlstn!l;

~(); . waste constraints fur
lttOrgllll.ic's .8I!d BEQs,

Biosorption Biosorption is the sorptive removal of to~ic metals E~isting railway. structures and utilities may Biosotption removes toxic metals from No; waste constraint for
from solution by a specially prepared biomass. impede or restrict excavation. This technology solution. Not proven effective at soil-sorbed constituents.

may not be effective for clayey soil. concentrations above 30 ppm.
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TechnololJ'" Description

Table 4.1
Soil Technology Screening for SWMU 441AOC 700

Site Constraints Waste Constraints Retained

Fungal biodegradation refers to the degradation of Existing railway, structures and utilities may
a wide variety of organopollutants with the Iignin- impede or restrict excavation.
degrading or wood-rotting enzyme system of white
rot fungus.

Fungal Biodegradation

Landfanning

White rot fungus can degrade and No; waste constraint for
mineralize organic compounds, including inorganics.
predominant conventional explosives
(TNT, RDX, and HMX) and other
recalcitrant materials (DDT, PAHs, and
PCBs).

Coiltlttninatl:d sOil is excavated, a.pplied into lined E~isting railway, structures and utilities may lnorganic.cont.a.minants will not. be No; waste cl>nstraitit for
beds and periodicallytumed over llr .tilled to aerate impede. or restrict. excavation. Landfarriling biOdegra.ded. voq CllayreqUire wide distribution' of target
and enha.nCe contll.lriin.ant biodegra.dation.requ.ires a lot of space. ildditil>liidtreilnnetittOlilnlt volatilization. COCs.

Slurry Phase
Biological Treatment

An aqueous slurry is created by combining soil with
water and other additives to degrade organic
contaminants. Upon completion of the process, the
slurry is dewatered and the treated soil is disposed.

Existing railway, structures and utilities may
impede or restrict excavation. Nonhomogeneous
soil and clayey soH can create material handling
problems.

Slurry-phase bioreactors primarily treat
nonhalogenated SVOCs and VOCs in
excavated soil or dredged sediment.
Slurry-phase bioreactors containing co
metabolites and specially adapted
microorganisms can be used 10 treat
halogenated VOCs and SVOCs,
pesticides, and PCBs.

No; waste constraint for
inorganics and BEQs.

Ex Situ Physical/chemical Treatment TechnoloRies

AeidexttactjOriissuillibiefor. treatlngsOil No; .WaSIe collSiraint for
c6i1ll11ninataJ bylieavymetaIs, BEQs.

SOlvent e~tractioneffect1vely freats soil
cOil~a:@ng prima.riIY orgailic::
oo~, • but is (generally least
~ffec:live ·onhigb ••• inolecular ... weight
orgariiCslilid e,llttrnbly hydrophilic
subStariees.

Existing nillwllY. StnlClUres' and .utilities •. may
i1npede>orrestrict excava.tion.• SoilwUhblgher
da.y COl'iremmayr'educ::ecitraetiotlefficieitCY
amrequife longercrinlaCt tittles.

EXcavated .' soil. >is washed .Witba.queous·based
sOll.ltionstosepara~ C(lntatililiaiitssotbedonto .fme
partidesftom .the.. r¢stoffhe·· sOil matrix .... The
fractiOils of soil to be trea.ted.are proeesSCtilJla
slunywithspe.eifiC .Ie.c~te.irii,lnfres•to.· ionize
tatget~Ws.1bisDliJl.tl.I~.Isfurtber treated.to
de"eiOplllletfri(;bedlea.cliiiJgsol~iOri ftom whkh
tli.tllel"tnetalsilrethed·Temovcil.

Cherriical ExtraCtion
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Technology Description

Table 4.1
Soil Technology Screening for SWMU 441AOC 700

Site Constraints Waste Constraints Retained

Chemical Oxidation

DehalCigc:nation

Physical Separation

Soil WaShing

Chemical oxidation increases the oxidation state of Existing railway, strucrures and utilities may
a contaminant while decreasing the oxidation state impede or restrict excavation. Iron and
of the reactant. The reactant can be another manganese in the soil will compete with
element, including the oxygen molecule, or it may contaminants for oxygen.
be a chemical species containing oxygen such as
hydrogen peroxide or chlorine dioltide.

Reagen/Sllre added to soil conlatliiilated widl EXisting railway, s~tures and utilities maY
halogenated organics. The debalogenatiCin process ill1pCdeor. restrtctexcavatiOll..• Highclayalld
is achieved . by either replacing the . halogen moisture colllent will increase tn:atment costs.
molecules or decomposing and partially volatilizing Capture and tteab1lenl .of residlJals from •the
the contaniliJants. Exaln.JlleS of dehalogenatiilii process will be especiallydifficUlt for 59il with
include base·cataIY:led decompositioii lind high levels of rmes 300 moiSture.
glycolatehdklliine polyethylene glYcol (AlPEG).

Separation techniques concentrate contaminated Existing railway, structures and utilities may
solids through physical means. These processes impede or restrict excavation. Specific gravity
seek to detach contaminants from their medium of particles will affect settling rates and process
(e.g., soil, sand. or other binding material). efficiency.
Gravity separation. magnetic separation, and
sieving/physical separation are examples of this
technology.

E;\cavatetisoi!. is washed .?iitJ1 aqiieous.basedExistjnsnlilway,sttUC!Utes andud1i~esIllaY
S91Utiol1!toseparare corttai'l1iiiii,nsorbedontofme impede or•t¢~ct excavarlon, Soil wiltu high
~rtklesJromihl:l'eslof'ilieSl)lImaWX'/ ••••11$ Iuull!ft:0ntenl •. lIIaY>rcqWU: ••• ~aunt#
teChi»I~YDllir.stplltlilliS $e~am ~sa.dsotbedto.Clay·5i;eparticiesniliYbe
dOes> 001 destroy them. FuJ:'lbe1"ttealinem or dil'fiCUl~ to remove; . .
dlsposaiCifilii:~ watttJsrequited.

This technology is effective in treating No; waste constraint for
media contaminated with low wide distribution of COCs.
concentrations of halogenated and
nonhalogenated volatiles and
semivolatiles, PCBs, pesticides, cyanides,
and volatile and nonvolatile metals.

Tbel;lrget .cOntanlinantgroup8 fot NCi;waSte constraints fOf
debalogenationfreatiIiem atCbalogenated inorganics ami BEQs.
sVOCsil.iid peStiCideS. Thistechnology
lIIaY lJeh:sseffectivc: for treatingsorne
balogeoated VOCs.

The target contaminant groups are No; waste constraint for
SVOCs, fuels, and inorganics (including wide distribution of target
radionuclides). The technologies can be COCs.
used on selected VOCs alld pesticides.
Magnetic separation is specifically used
on heavy metals, radionuclides. and
magnetic radioactive particles, such as
uranium and plutonium compounds.

1bjstcChOOlogy effectively. JelllOves No;. site conStraint filt soil
SVOCs .·lIl1CIinorg"nics, ·.OOt is lesscompeisitioh.
effeeti"eattrta.tinA NQCs.

SoU Vapor Extraction A vacuum is applied to a network of aboveground
piping to encourage organics to volatili:le from the
excavated soil. The process includes a system for
handling offgases.

Existing railway, structures and utilities may
impede or restrict excavation. SVE requires a
lot of space. High moisrure and humic content
or soil compaction will inhibit volatiliution.

4-8
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Technolflgy Description

Table 4.1
Soil Technology Screening for SWMU 441AOC 700

Site Constraints Waste Constraints Retained

Solar Detoxification Solar detoxification destroys contaminants with Existing railway, structures and utilities may The target contaminant groups for solar No; waste constraint for
photochemical and thermal reactions using the impede or restrict excavation. Site must have detoxification are VOCs, SVOCs, inorganics.
ultraviolet energy in sunlight. Reagents such as adequate sunlight. solvents, pesticides, and dyes.
Ti01• hydrogen peroxide, or Fe(lII) may be
required to act as catalysts,

Solidification!
Stabilitation (SIS)

Supercritical Carbon
Dioxide Extraction

Coritaminants· are physically bwnd or encased
wilhin aStabilitedmaJ\s, or' chemical reaetiCJtiSate
induced withstllbUizing *00, The contllmillants
llfe OO! removed or desltClyed, but their tl10bility is
reduced. Examples pf SIS technologies inClude
biturtiinintion, emulsified asphalt,· ItlOdified sulfur
cell1Cllt,.polyethylelie elU:t'Usion,. pozwlaJilportlam
cement, radi(Jllctive waste solidifieation, sludge
Slabilitation, am soluble phosphah::S;

This process employs supercritical carbon dioxide
as a solvent to remove normally ittsoluble organic
compounds. It does not destroy target
contaminants .

Existing railway, sttuelUtes and utilities may
impede or restrict excavation.

Existing railway, structures and utilities may
impede or restrict excavation. Elevated water
coment can negatively impact SCDE
performance.

This rechriology works well for No; Wash:: constraint for
~anJcs, . .including .• radionuclides. BEQs.
A1thot1gbotganic-col.llalniItatedsoil may
be treated .with· SIS,. someorgaIlicS can
delay or inhibit reactiollS liecessaryfor
sol~catioil.• Qrga,*unay leach from
stabilb:ed materlalafu:r ~tlnen!.

1bis technology can remove normally No; waste constraints for
ittsoluble organics from soil. inorganics and BEQs.

Ex Situ Thermal Treatment Technologies

Existing railway, structures and utilities may Wet air oxidation can treat hydrocarbons No; waste cottstraints for
impede or restrict excavation. and other organic compounds. inorganics and BEQs.

No; Waste constraiilts for
inOrganics and BEQs,
Explosives 00t located at
this site.

Supercritical water oxidation applies to
PCBs and other stable compounds.

'rQis.• prOccssapplies •to .. demilitarizing
explosive ih::n1s such as mines and sheUs
(afte~rerti~vaI .pfexpIO$lves), .Ot . scrap
IlIateriai coritatllinated· with exptosiVes.

Existing railway, structures am utilities may This techno1pgyis linutedtotCDIOvrng !'tio;wiiSte constraint for
inlpede Or reStrict excavation; oijartlccont8.Diiil8.litS from waste. inorganics.

HydrueatbollS .8.lid. water lInlvolatiliZedfi'Olii

~t¥.IDedIi·uslng .•eithet·.htat.of .• vaculll1l·
ThistilchiIDlo~c8.li 1lll used to recover and collect
ol'ganiccofupoUnds (or reuse.

Wet air oxidation and supercritical water oxidation
belong to this technology cah::gory. Both processes
use high pressure and temperature to treat organic
contaminants.

TbisPt'OCessinvolvesra1sirigthetemperatureofdie Existing railway, slruClUres and utilities may
~tttartiiiiate4m.teriat for .aspei:m~.fpeii(jdof itnpc:deor restrict excavation.
time.. Thesas>cffluent frtmilhCDliatilrial 1streated
inllD.a~tb\lriii;rsystem to deSlroy aU volati!iiCd
contaminants.

Distillation

High-Pressure
Oxidation

Hot Gas
DecOntll.n1ination
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Technology Description

Table 4.1
Soil Technology Screening for SWMU 44/AOC 700

Site Constraints Waste Constraints Retained

Incineration! Pyrolysis lncinerationbuinS contaminated sediJllent at high Existing railway. str1lCbJreslllldutilitics may
temperallttes (1,600" • 2,200°F)to volatilizelUld impede or restrictexcavatiOii.. Highly abrasive
coinbust organic contamillains, A gas treal:ml:nt feed can da.t'nage the processor unit. The
system must be included Withtbc: incinerator. The tecbnOlogy requiresdryq the soil to achieve
circulaliiigbed combustor, fluidized· bed reactot, less than I" ntoiSbJre content.
infrared combustor, am roIaIy killi are examples of
ineirierators.

lncirieratiOiiis not effective in tr'ealiiig
soil coniaJ11inatedwith liea.vy metalS. The
targetcontammant. groups for pyrolysis
are SVQCs arid pesticides. Volatile
metalSIl1aY be removed by the higher
temper.uures bUt are DOl destroyed;

No; wa.ste collStraint for
inorganics.

constraints for
and BEQs.

not located at

No; ••. waste constraint for
ioorgaics.

No; waste
inorganics
Explosives
site.

Open bum/open detonation can be used to
destroy excess, obsolete, or unserviceable
munitions, components. and energetic
materials. as well as media contaminated
with energetics.

Existing railway, structures and utilities may
impede or restrict excavation. Substantial space
is required for open processes. Open bum/open
detonation requires a RCRA Subpart X permit.

ExistingJailw.y.siructures .anilltili~esI1laY Inorganic~or metals that are
impede or resmctexcavation;HighIy abrasive not particularly yolatilewill ROt be
feed em dai'itagethtprocessorunit.Clayeyaiid effectively removed by thermal
s~tysoil·.andsoilwithhighhUmicC9n~t desorption.
increase reaction.· time due to· cOntaminant
binding· . . ... . .

Electrical heating is used to melt contaminated soil, Existing railway. strucbJres and utilities may This technology is primarily used for No; waste constraints for
producing a glass-like matrix with very low impede or restrict excavation. radioactive contaminants. inorganics and BEQs.
leaching characteristics.

Pyrolysis chemically changes contaIriinated
sedimentbyheatiiigit in the absence of air.
Pyrolysis can be llchieved by liIlJiting oxygen to
rClllu:ykilns and fluidized bed reactors.. Molten salt
destIuctfun is ai1CItber exainPle ofpyrolysis.

In open bum operations, explosives or munitions
are destroyed by self-sustained combustion. which
is ignited by an external source such as flame, heat,
or a detonatable wave. Open detonation destroys
detonatable explosives and munitions by detonating
with an energetic charge.

Soil .isheate(f between ... 200" ·andl.OOO°F.
dependint Oriihe vOllltility of thetargetcCliilMUlld.
to. separate vOCs, water, al'ldSQfue SVOCsfJOm
the sOl.idSintO a gasstrelllll.Orllanicsin the gas
stream must be treated or captiitc<t

Open Bum/Open
Detonation

Vitrification

Thennal DesorptiOn

Other Teclmologies

EiCi\.vlItlOnWltb
bffsitt DiSPOsal

.. Co~~~~is~icavllted~dispOsed •. of
··offtitCilJlI Iicel1iedw~stediSp6sa.J. facility.

EitiStingraiIWlly,slnJCtufesani< utilities tilay TCLPn:suJts may impact disposal Yes
iInpedeor restrid excavation. Transportation of opiiom.
t$$Oiltbioughpl.lpulat.eciareliSmay ·.afJetl
co~t:y~ill;e,
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Institutional Controls

• None were eliminated. 2

Containment 3

• Capping was eliminated from further consideration because of site reuse plans and

contaminant distribution. Capping requires the use of institutional controls to ensure the

maintenance and integrity of the cap and to prevent impact from on site construction.

4

5

6

Since SWMU 44/AOC 700 has the potential for residential or recreational reuse, 7

redevelopment of the area will be required and a cap could be impacted by development 8

plans. In addition, soil contaminant distribution is nonconducive to cost-effective capping 9

and would require small caps over multiple areas of low level contamination rather than 10

one cap over a single area of high concentration contaminants. 11

In Situ Biological Treatment Technologies 12

• Bioventing was eliminated from further consideration because it does not effectively treat 13

inorganics and BEQs. In addition, the shallow water table limits its effectiveness because 14

it is difficult to control gases and vapor in the subsurface. The vadose zone should extend 15

at least 10 feet below the ground surface to provide enough soil for bioventing to be an 16

effective way to treat soil contaminants. Furthermore, soil-vapor transport can be severely 17

limited in a soil with a high bulk density, low porosity, and low permeability. 18

• Electrokinetically enhanced bioremediation was eliminated from further consideration, 19

also because it does not effectively treat inorganics and BEQs. Metals can also be 20

immobilized by undesirable chemical reactions with naturally occurring and co-dispersed 11

chemicals. In addition, the vadose zone should ex.tend at least 10 feet below the ground 22

surface to provide enough soil for this technology to effectively treat soil contaminants in 23

it. Furthermore, a heterogenous subsurface can re:duce removal efficiencies.

4-11
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Landfarming was eliminated from further consideration because of the wide spatial

distribution of target COCs. 2

In Situ Physical/Chemical Treatment Technologies 3

• Chemical oxidation was eliminated from further consideration because of the wide spatial 4

distribution of contaminants and it treats VOCs and SVOCs more effectively than it treats 5

inorganics. Moreover, chemical oxidation is typically used to treat soil containing 6

contaminants too concentrated or too toxic for bioremediation to be effective. For in situ 7

oxidation, soil must be sufficiently permeable for the oxidant solution to reach the 8

contamination and for reaction products to movc~ away from the area. Furthermore, 9

background metals concentrations would likely interfere with the process by competing for 10

the chemical oxidants. 1[

• Electrokinetic separation was eliminated from further consideration because it treats 12

consolidated soil contamination more effectively than it treats compounds dispersed over 13

a large site such as SWMU 44/AOC 700. 14

• Fracturing was eliminated from further consideration because it is not effective in low 15

permeable soils in which fractures close within a short period of time or where potential 16

damage to existing infrastructure such as buildings, sewer/utility lines and rail road trestles 17

is likely to occur. Because soil contamination at this site is in relatively low permeable 18

strata, fracturing would not be applicable. 19

• Pressure dewatering was eliminated from further consideration because vadose zone 20

technologies are not being considered for this site due to low-permeability soil and a 21

shallow water table. Soil-vapor transport can be severely limited in a soil with a high bulk 22

density, low porosity, and low permeability. 23
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• Soil flushing was eliminated from further consideration because of low-penneability soil

resulting in groundwater contamination being independent of soil contamination. Soil 2

flushing might cross contaminate the groundwater. 3

• Soil vapor extraction (SVE) was eliminated from further consideration because of a 4

shallow water table and it targets VOCs which are not included in SWMU 44/AOC 700 5

(arsenic and BEQs). The shallow water table limits the technology's effectiveness because 6

it is difficult to control gases and vapor in the subsurface. The vadose zone should extend 7

at least 10 feet below the ground surface to provide enough soil for SVE to effectively treat 8

soil contaminants. Furthennore, soil-vapor transport can be severely limited in a soil with 9

a high bulk density, low porosity, and low penneability. 10

• Solidification/stabilization was eliminated from further consideration because it may 11

interfere with future site use and because of the wide spatial distribution of target 12

contaminants.

In Situ Thermal Treatment Technologies

13

14

• Electrical resistance heating was eliminated from consideration because of the wide 15

•

•

spatial distribution of target COCs.

Steam or hot water injection was eliminated from consideration because of the clayey soil

containing target COCs.

Vitrification was eliminated from further consideration because it may impact future use

of the site.

4-13

16

17

18

19

20



Draft Zone C, SWMU 44/AOC 700 Co"ective Measures Study Report
Charleston Naval Complex

Section 4: Identification and Screening of Technologies
Revision: 0

Ex Situ Biological Treatment Technologies

• Biopiles (or composting) was eliminated from further consideration because it treats VOCs 2

and fuel hydrocarbons more effectively than it does inorganics and SVOCs (BEQs in this 3

case). Composting is generally limited to wastes containing smaller hydrocarbon 4

molecules. The presence of salts or metals may inhibit microbial activity. 5

• Biosorption was eliminated from further consideration because it treats dissolved species 6

more effectively than it does soil-sorbed constituents such as inorganics. 7

• Fungal biodegradation was eliminated from further consideration because it does not 8

effectively treat inorganics and BEQs. Fungal biodegradation is generally limited to 9

organopollutants. 10

• Landfarming was eliminated from further consideration because of the wide spatial II

distribution of target COCs. 12

• Slurry~phase biological treatment was eliminated from further consideration because it 13

is primarily used to treat nonhalogentated VOCs and SVOCs - it does not effectively treat 14

inorganics and BEQs. 15

Ex Situ Physical/Chemical Treatment Process 16

• Chemical oxidation was eliminated from further consideration because of the wide spatial 17

distribution of target COCs. 18

• Dehalogenation was eliminated from further consideration because it does not effectively 19

treat inorganics and BEQs. Dehalogenation is limited to halogenated contaminants. 20
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• SVE was eliminated from further consideration because it effectively treats VOCs and

some SVOCs, but not inorganics. 2

•

•

Solar detoxification was eliminated from further consideration because it primarily targets

VOCs, SVOCs, and solvents rather than inorganics.

Supercritical carbon dioxide extraction was eliminated from further consideration

because it does not effectively treat inorganics and BEQs.

3

4

5

6

Ex Situ Thermal Treatment Technologies 7

• Distillation was eliminated from further consideration because it is limited to the removal

of organic contamination.

8

9

• High-pressure oxidation was eliminated from further consideration because it does not 10

effectively treat inorganics and BEQs which is not a target COC at SWMU 44/AOC 700. II

• Hot gas decontamination was eliminated from further consideration because it is 12

primarily used to manage explosives which are not known to be present at 13

SWMU 441AOC 700. 14

• Incineration and pyrolysis were eliminated from further consideration because they do 15

not effectively treat inorganics. 16

• Open burn and detonation were eliminated from further consideration because they are 17

used primarily to treat munitions rather than inorganics and BEQs. No munitions are 18

known to exist at SWMU 441AOC 700.
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• Thermal desorption was eliminated from further consideration because it does not

effectively treat inorganic compounds. BEQs may be treated with thermal desorption; 2

however, SWMU 44/AOC 700 concentrations are too low to supply sufficient heat energy 3

to warrant this thermal technology - it would likely be cost prohibitive. 4

• Vitrification was eliminated from further consideration because it is primarily used to treat 5

radioactive contaminants. 6

4.2.1.2 Technologies Eliminated - Specific Waste Stream 7

The following technologies are effective for only one of the two principal waste streams 8

(inorganics or BEQs) and were therefore eliminated from further consideration: 9

Institutional Controls 10

• These technologies perform equally well for all site-specific COCs, therefore, none were 11

eliminated based on inapplicability to one or more waste streams. 12

Containment 13

• This technology performs equally well for all site-·specific COCs, therefore, it was not 14

eliminated based on inapplicability to one or more waste streams. 15

In Situ Biological Treatment Technologies 16

• Enhanced biodegradation was eliminated from further consideration because it does not 17

effectively treat inorganic compounds. BEQs may be treated with this technology, 18

although less effectively than lighter hydrocarbons. Note that in situ enhanced 19

biodegradation does not include phytoremediationilandfarming. 20
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• Monitored natural attenuation (MNA) was eliminated from further considerationbecause

it does not effectively treat inorganics which are often immobilized but not destroyed 2

during the process. Immobilization may involve adsorption, coprecipitation, precipitation, 3

and diffusion into the soil matrix, and may either be reversible or slowly reversible. MNA 4

may treat BEQs and other polynuclear aromatic hydrocarbons (PARs) effectively, but 5

institutional controls may be required to limit access to the site during remediation. 6

In Situ Physical/Chemical Treatment Technologies 7

• These technologies perfann equally well for all site-specific COCs, therefore, none were 8

eliminated based on inapplicability to one or more waste streams. 9

In Situ Thermal Treatment Technologies 10

• These technologies perfonn equally well for all site-specific COCs, therefore, none were 1J

eliminated based on inapplicability to one or more waste streams. 12

Ex Situ Biological Treatment Technologies 13

• These technologies perfonn equally well for all site-specific COCs, therefore, none were 14

eliminated based on inapplicability to one or more waste streams. 15

Ex Situ Physical/Chemical Treatment Process 16

• Chemical extraction was eliminated from further consideration because it does not 17

effectively treat BEQs due to the molecular weight (252). Chemical extraction effectively 18

treats soil contaminated with inorganics and organics, but is generally less effective on 19

high molecular weight organics and hydrophilic substances. 20

• Physical separation was eliminated from further consideration because of wide spatial 21

distribution of contaminants. It may not yield cost-effective quantities of recoverable 22
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metals due to dispersed and relatively low concentrations of inorganic contamination at

SWMU 441AOe 700 and it does not effectively treat BEQs. 2

• Soil washing was eliminated from further consideration because of potential site 3

constraints. Soil washing does treat inorganics and BEQs; however, its effectiveness 4

decreases when a soil's clay and silt content increases. Because the soil at 5

SWMU 441AOe 700 is primarily clay, this teclmology may be impractical since the 6

primary treatment mechanism is separation of the fine and coarse soil materials, coupled 7

with the assumption that the contaminants adhere to the fine stream. If the fme stream is 8

a substantial portion of the soil matrix, then volume is reduced. 9

• Solidification/stabilization effectively treats inorganics, however, it was eliminated from 10

further consideration because it is not effective for BEQs. In addition, it may not be 11

practical for the soil concentrations at SWMU 44/AOe 700. There is no current threat to 12

the groundwater via migration from soil due to recent DET ISM activities (e.g., source [)

removal). As a result, binding the contaminants to the soil matrix would not provide a 14

substantial benefit. Furthermore, there would still be a dermal and gastrointestinal contact 15

risk if the material remained onsite,

Ex Situ Thermal Treatment Technologies

16

17

• These technologies perform equally well for all site-specific eoes, therefore, none were 18

eliminated based on inapplicability to one or more waste streams.

4.2.1.3 Technologies Retained

Soil technologies retained for further consideration are listed below.
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Institutional Controls

• Institutional controls that restrict access to or use of impacted soil 2

Containment 3

• None 4

In Situ Biological Treatment Technologies 5

• Phytoremediation 6

In Situ Physical/Chemical Treatment Technologies 7

• None 8

In Situ Thermal Treatment Technologies 9

• None 10

Ex Situ Biological Treatment Technologies II

• None 12

Ex Situ Physical/Chemical Treatment Process 13

• None 14

Ex Situ Thermal Treatment Technologies 15

• None
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Other Treatment Technologies

• Excavation with offsite disposal 2

The technologies retained are: 3

•
•
•

Institutional controls

Phytoremediation

Excavation with offsite disposal

4

5

6

No further remedial action will also be considered during the CMS as a viable alternative and as 7

an additional means to evaluate and compare the three retained technologies. 8

4.2.2 Technology Screening Results for Groundwater Remediation 9

Groundwater remedial technology identification and screening was not required. As previously 10

stated in Section 3, groundwater will not be evaluated in this CMS. 11

4.2.3 Technology Screening Results for Sediment Remediation 12

Sediment remedial technology identification and screening was not required. As previously stated 13

in Section 3, sediment will not be evaluated in this CMS. 14

4.2.4 Technology Screening Results for Surface Water Remediation IS

Surface water remedial technology identification and screening was not required. As previously 16

stated in Section 3, surface water will not be evaluated in this CMS. 17
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5.0 DEVELOPMENT AND EVALUATION OF ALTERNATIVES

The purpose of the detailed analysis of alternatives is to provide decision makers with adequate 2

information to select an appropriate site remedy. During the detailed analysis, each alternative 3

is assessed against the evaluation criteria described in the OSWER Directive Number 9902.3-2A. 4

Assessment results are then arrayed to compare the alternatives and identify key tradeoffs among 5

~m. 6

5.1 Evaluation Process 7

The evaluation process is designed to provide decision makers with sufficient information to 8

adequately compare the alternatives, select an appropriate remedy for a site, and satisfy RCRA 9

requirements for selecting the remedial action. 10

Primary Criteria 11

Four primary evaluation criteria have been developed to address the RCRA requirements and 12

considerations and their additional technical and policy considerations. The evaluation criteria 13

with the associated statutory considerations that must be met are: 14

•

•
•

•

Primary Criteria 1

Primary Criteria 2

Primary Criteria 3

Primary Criteria 4

Protection of human health and the environment

Attainment of cleanup standards

Source control

Compliance with applicable waste management standards

15

16

17

18

Secondary Criteria 19

The alternatives are scored on their abilities to meet the four primary criteria as well as 20

five secondary criteria. These secondary criteria can help rank remedial alternatives that have met 21

all four of the primary criteria described above. 22
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• Secondary Criteria I Long-term reliability and effectiveness

• Secondary Criteria 2 Reduction in waste toxicity, mobility, or volume 2

• Secondary Criteria 3 Short-term effectiveness 3

• Secondary Criteria 4 Implementability 4

• Secondary Criteria 5 Cost 5

Each remedial alternative is evaluated with respect to the above criteria, as described in the 6

following sections. 7

5.1.1 Protection of Human Health and the Environment 8

Corrective action remedies must be protective of human health and the environment. Each 9

alternative must satisfy this criterion to be eligible for selection. Evaluation of this criterion 10

should provide a final measure to assess whether each alternative adequately protects human health 11

and the environment. The overall assessment of protection draws on the assessments conducted 12

under other evaluation criterion, especially long-term reliability and effectiveness, short-term 13

effectiveness, and compliance with applicable waste management standards. 14

Evaluation of the overall protectiveness of a remedial alternative should gauge whether an 15

alternative achieves adequate protection by eliminating, reducing, or controlling the risks each 16

pathway poses through treatment, engineering, or institutional controls. This evaluation considers 17

whether an alternative poses any unacceptable short-term or cross-media impacts. 18

5.1.2 Attainment of Cleanup Standards 19

Remedies will be required to attain media cleanup standards set by the implementing agency, 20

which may be derived from existing state or federal regulations (e.g., groundwater standards) or 21

other standards. The media cleanup standards for a remedy will often play a large role in 22

determining the extent of the remedy and technical approaches to it. In some cases, certain 23
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technical aspects of the remedy, such as the practical capabilities of remedial technologies, may

influence to some degree the media cleanup standards that are established. 2

In addition, this CMS will evaluate whether the potential remedial technologies will achieve the 3

preliminary remediation objective identified by the implementing agency, as well as other 4

alternative remediation objectives proposed in the CMS. The estimated time for each alternative 5

to meet these standards will also be discussed. 6

5.1.3 Source Control 7

A critical objective of any remedy must be to stop further environmental degradation by 8

controlling or eliminating further releases that may threaten human health and the environment. 9

Unless source control measures are taken, efforts to clean up releases may be ineffective or, at 10

best, will essentially involve a perpetual cleanup. Therefore, an effective source control program II

is essential to ensure the long-term effectiveness and protectiveness of the corrective action 12

program. 13

The source control standard is not intended to mandate a specific remedy or class of remedies. 14

Instead, the CMS will examine a wide range of options. This standard should not be interpreted 15

to preclude the equal consideration of using other protective remedies to control the source, such 16

as partial waste removal, capping, slurry walls, in situ treatment/stabilization, and consolidation. 17

This CMS report will also evaluate whether source control measures are necessary, and if so, the 18

type of actions that would be appropriate. For any proposed source control measure, estimated 19

effectiveness will be discussed based on site conditions and the history of the specific technology. 20
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5.1.4 Compliance with Applicable Waste Management Standards

Corrective action remedies must comply with applicable waste management standards. To be 2

eligible for selection, each alternative must satisfy this criterion, which is used to evaluate whether 3

the alternative will meet federal and state waste management standards identified in previous stages 4

of the remedial process. 5

5.1.5 Long-Term Reliability and Effectiveness 6

The evaluation of alternatives under this secondary criterion addresses the results of a remedial 7

action in terms of the risk remaining at the site after response objectives have been met. The 8

primary focus of this evaluation is the extent and effectiveness of the controls that may be required 9

to manage the risk posed by treatment residuals and/or untreated wastes. The following should 10

be addressed for each alternative: II

• Magnitude of Residual Risk: This factor assesses the residual risk from untreated waste 12

or treatment residuals at the conclusion of remedial activities. This risk may be measured IJ

by numerical standards such as cancer risk levels or the volume or concentration of 14

constituents in waste, media, or treatment residuals remaining onsite. 15

• Adequacy and Reliability of Controls: This factor assesses the adequacy and suitability 16

of any controls used to manage treatment residuals or untreated wastes remaining onsite. 17

It may include an assessment ofcontainment systems and institutional controls to determine 18

if they are sufficient to ensure that any exposure to human and environmental receptors is 19

within protective levels. 20
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5.1.6 Reduction in Waste Toxicity, Mobility, or Volume

This criterion addresses the preference for remedial actions employing treatment technologies that 2

permanently and significantly reduce the toxicity, mobility, or volume of hazardous substances. 3

The evaluation should consider the following specific factors: 4

•

•

•

•

•

The treatment processes, the remedies they will employ, and the materials they will treat.

The amount of hazardous materials that will be destroyed or treated, including how

principal threat(s) will be addressed.

The degree of expected reduction in toxicity, mobility, or volume, measured as a

percentage of reduction (or order of magnitude), when possible.

The degree to which the treatment will be irreversible.

The type and quantity of treatment residuals that will remain following treatment.

5

6

7

8

9

10

II

5.1.7 Short-Term Effectiveness 12

The short-term effectiveness of a remedial alternative is evaluated relative to its effect on human 13

health and the environment during implementation. Short-term effectiveness is based on four key 14

factors: 15

•
•

•
•

Risks to the community during implementation.

Risks to workers during implementation.

Potential for adverse environmental impact as a result of implementation.

Time until remedial response objectives are achieved.
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5.1.8 Implementability

This criterion addresses the technical and administrative feasibility of implementing an alternative 2

and the availability of various services and materials required during its implementation. It 3

involves analysis of the following factors: 4

Technical Feasibility 5

• Technical difficulties and unknowns associated with construction and operation. 6

• Potential technical problems during implementation that may lead to schedule delays. 7

• Ease of remedial action and potential future activities based on technology performance. 8

• Ability and ease of monitoring the remedy's effectiveness, including an evaluation of the

risks of exposure if monitoring is insufficient to detect a system failure.

9

10

Administrative Feasibility

Activities needed to coordinate with other offices and agencies.

Availability of Services and Materials

11

12

13

• Availability of adequate offsite treatment, storage capacity, and disposal services. 14

• Availability ofnecessary equipment and specialists, and provisions to ensure any necessary 15

additional resources. 16

• Availability of services and materials, plus the potential to obtain competitive bids, which 17

may be particularly important for innovative technologies. 18

• Availability of prospective technologies. 19
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5.1.9 Cost

Detailed cost estimates for each remedial alternative are based on engineering analyses, suppliers' 2

estimates of necessary technology and costs for similar actions (such as excavation) at other RCRA 3

sites. The cost estimate for a remedial alternative typically consists of four principal elements: 4

capital cost, annual operation and maintenance (O&M) costs, costs for evaluation reports, and 5

present-worth analysis. Costs are expressed in 1999 dollars. 6

Capital Costs 7

• Direct costs for equipment, labor, and materials used to develop, construct, and implement

a remedial action.

8

9

• Indirect costs for engineering, financial, and other services that are not actually part of 10

construction, but are required to implement a remedial alternative. The percentage applied II

to the direct cost varies with the degree of difficulty associated with construction and/or 12

implementation of the alternative. In this CMS, the indirect costs include health and safety 13

items, permitting and legal fees, bid and scope contingencies, engineering design and 14

services, and miscellaneous supplies or costs. 15

Annual O&M Costs 16

O&M costs refer to post-construction costs necessary to ensure the continued effectiveness of a 17

remedial action. They typically refer to long-tenn power and material costs (such as the 18

operational cost of a water treatment facility), equipment replacement costs, and long-tenn 19

monitoring costs. 20

Evaluation Reports 21

Those costs are associated with reports prepared to evaluate the results of the selected alternative. 22
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Present-Worth Analysis

This analysis makes it possible to compare remedial alternatives on the basis of a single cost 2

representing an amount that would be sufficient to cover all costs associated with the remedial 3

action during its planned life, if invested in the base year and disbursed as needed. A performance 4

period appropriate to each alternative is assumed for present-worth analyses. Discount rates of 5

6% are assumed for base calculations. An increase in the discount rate decreases the present 6

worth of the alternative. 7

The cost elements for each remedial alternative are summarized in the cost analysis section. The 8

study estimate costs provided for the alternatives are intended to reflect actual costs with an 9

accuracy of minus 30% to plus 50%, in accordance with USEPA guidelines. 10

5.2 Development and Evaluation of Soil Remedial Alternatives 11

The alternatives include no further remedial action, institutional controls, phytoremediation, and 12

excavation and disposal. Depending on remedial objectives and property reuse considerations, the 13

treatment alternative may include institutional controls and monitoring. With the exception of 14

Alternative 1, no further remedial action, the following alternatives have been developed from the 15

technologies retained from the screening described in Section 4: 16

•

•

•

•

Alternative 1: No Further Remedial Action 17

Alternative 2: Institutional Controls 18

Alternative 3: Phytoremediation 19

Alternative 4: Excavation with Offsite Disposal (of areas exceeding 1E-04 residential 20

point risk) 21
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5.2.1 Alternative 1: No Further Remedial Action

No remedial actions would be taken to contain, remove, or treat soil contamination that exceeds

remedial objectives. Soil would remain in place. This alternative would leave residual site

residential risk at its current residential risk and hazard levels. Implementation of this

alternative is viable because residual site residential risk is within the USEPA acceptable range

(1E-06 to lE-04) and the residential HQ is less than 1.0. Current residential risk is 5.3E-05,

or 3. 1E-05 above the combined arsenic and BEQ background risk of 2.2E-05. Residential site

hazard is 0.99 or 0.64 above arsenic's background residential hazard of 0.35. BEQs do not

contribute to hazard, only risk. However, at six sample locations in six different areas of the site,

calculated residential point risk exceeds lE-04.

5.2.1.1 No Further Remedial Action: Primary Criteria

Protection of Human Health and the Environment

No further remedial action provides no additional protection ofhuman health and the environment.

Under this scenario, arsenic- and BEQ-contaminated soil would remain onsite. However, since

residential site risk is 5.3E-05 and within the USEPA acceptable range of lE-06 to 1E-04, and

residential site hazard is less than 1.0, protection of human health and the environment is

achieved.

Attainment of Cleanup Standards

This alternative does not comply with the risk-based goals developed in Section 3. Contaminated

soil would remain above remedial objectives (i.e., point risk exceeds lE-04 at six locations), but

residential site risk is within the USEPA acceptable range of lE-06 to lE-04, and residential site

hazard is below the threshold of 1.0.
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Source Control

Although this alternative does not address source control, there are no known sources of

contamination remaining in SWMU 44/AOC 700. The DET completed an ISM at the site in 1996

that resulted in the removal of over 13,000 tons of coal and coal-dirt mixture. An insignificant

quantity of soil that remained after the DET ISM would likely be above remedial objectives.

However, residential site risk is 5.3E-05 and within the USEPA acceptable range of lE-06 to

lE-04, and residential site hazard is less than 1.0.

Compliance with Applicable Waste Management Standards

No waste would be managed under this alternative. Therefore, waste management standards do

not apply.

5.2.1.2 No Further·Remedial Action: Secondary Criteria

Long-Term Reliability and Effectiveness

Long-term reliability and effectiveness are minimal. Soil volumes and concentrations would

remain unchanged. Although this alternative would not reduce the magnitude of current site risk,

it is within the USEPA acceptable residential risk range of lE-D6 to lE-04, and residential site

hazard is less than 1.0.

Reduction in Waste Toxicity, Mobility, or Volume

This alternative would not reduce the toxicity, mobility, or volume of soil contaminants.

Contaminants would remain untreated and in place onsite, but residential site risk is within the

USEPA acceptable residential risk range of lE-06 to lE-04' and residential site hazard is less

than 1.0.

Short-Term Effectiveness

There are no short-term effects resulting from this alternative.
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Implementability

This alternative is technically feasible and easily implemented. No construction, operation, or 2

reliability issues are associated with this alternative. Administrative coordination, offsite services, 3

materials, specialists, or innovative technologies would not be required. No implementation risks 4

are associated with this alternative. 5

Co~ 6

No costs are associated with this alternative. 7

5.2.2 Alternative 2: Institutional Controls 8

Similar to Alternative I, no remedial actions would be taken to contain, remove, or treat soil 9

contamination that exceeds remedial objectives. Soil would remain in place. This alternative 10

would allow the site-wide residential risk to remain at its current level (5 .3E-05), which is within II

the USEPA acceptable residential risk range of IE-06 to IE-04. However, at six sample locations 12

in six different areas of the site, point risk calculations equaled or exceeded IE-04. 13

The following institutional controls would be implemented in this alternative: 14

• Public awareness 15

• Long-tenn monitoring of general site conditions 16

• Land-use restrictions (i.e., development for reuse must address residual contamination) 17

• Excavation warnings and soil-use restrictions 18

5.2.2.1 Institutional Controls: Primary Criteria 19

Protection of Human Health and the Environment 20

Implementation of institutional controls would protect human health and the environment 21

additionally by reducing the potential for ingestion or dermal contact. Under the institutional 22
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controls scenario, soil arsenic and BEQ concentrations would remain, but risks would be reduced

by elimination of dermal contact and ingestion pathways that exist without controls.

Attainment of Cleanup Standards

This alternative complies with the range of risk-based goals developed in Section 3. Contaminated

soil would remain, but residential site risk is within the USEPA acceptable residential risk range

of lE-06 to lE-04. Current residential site risk is 5.3E-05, or 3.1E-05 above the combined

arsenic and BEQ background risk of 2.2E-05. Current residential site hazard is 0.99, or 0.64

above the arsenic background site hazard (0.35), and less than the USEPA threshold of 1.0.

Source Control

This alternative does not address source control. However, appropriate institutional controls

would reduce the likelihood of additional risks to future site workers by minimizing exposure

pathways. Furthermore, the DET completed an ISM at the site in 1996 resulting in the removal

of over 13,000 tons of coal and coal-dirt mixture.

Compliance with Applicable Waste Management Standards

No waste would be managed under this alternative. Therefore, the waste management standards

do not apply.

5.2.2.2 Institutional Controls: Secondary Criteria

Long-Term Reliability and Effectiveness

Long-term reliability and effectiveness of institutional controls are limited to the ability to control

and manage access to the contaminated soil. The volume and concentrations of contaminants in

the soil would remain unchanged. This alternative lacks treatment actions that would provide

reliability and effectiveness.
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Reduction in Waste Toxicity, Mobility, or Volume

This alternative would not reduce the toxicity, mobility, or volume of soil contaminants. 2

Contaminants would remain untreated and in place onsite:. 3

Short-Term Effectiveness 4

There are no short-term effects resulting from the institutional controls alternative. 5

Implementability 6

The institutional controls alternative is technically feasible and easily implemented. No 7

construction issues are associated with this alternative. Land-use restrictions and administrative 8

coordination are required to implement institutional controls. Offsite services, materials, 9

specialists, or innovative technologies would not be required. No implementation risks are 10

associated with this alternative. II

Cost 12

Estimated costs associated with institutional controls are: presented in Table 5.1. These costs 13

include the cost for establishing the controls, and soil monitoring and report preparation every 14

five years for 30 years. The total estimated cost for this alternative is $74,400, including annual 15

O&M costs of $10,000. 16
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Table S.l
Alternative 2

Institutional Controls Costs

Action

Cf!£ilal Costs

InstitUtionalControls ..

Subtotal

Operations and Maintenance Costs

Soil sampling, site monit()t'ing. ail4
report preparation every 5 yeats

Subtotal

Quantity

LS

LS

Cost per Unit

$50,000

Total Cost

·$50,000

$50,000

$10,000

Present worth value at 6% discount rate Over 30 years

Total

Note:
LS lump sum

$24,400

$74,400

5.2.3 Alternative 3: Phytoremediation

Phytoremediation is an emerging technology that uses specific plant species and their associated 2

rhizospheric microorganisms to remove, degrade, or contain chemical contaminants in soil, 3

sediments, groundwater, surface water, and even the atmosphere.

phytoremediation systems would be applicable to SWMU 44/AOC 700:

Several types of 4

5

• Phytoextraction: Metals, radionuclides, and certain organic compounds (i.e., petroleum

hydrocarbons) are removed by direct uptake into the plant tissue. Implementation of a

phytoextraction program involves planting at least one species that hyperaccumulates the

COCs.

6

7

8

9

• Hyperaccumulation: This specific technology for the remediation of low-level, 10

widespread heavy-metal and radionuclide contamination is defined as the ability of a 11

plant to uptake and store more than 2.5 % of its dry weight in heavy metals. To 12

accomplish hyperaccumulation, plants are grown in contaminated soil or water and 13
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assimilate the contaminants through a process known as translocation. In this process,

contaminants are absorbed by a plant's root system and moved to the aboveground 2

parts - the stems and leaves - where they can be easily harvested and removed from 3

the site. 4

• Phytostabilization: Certain plant species are used to absorb and precipitate 5

contaminants, generally metals, reducing theiI bioavailability, and so reducing the 6

potential for human exposure to these contaminants. Plants used in this process often 7

produce a large root biomass that can immobilize the COCs through uptake, 8

precipitation, or reduction. 9

• Phytotransformation: Certain plants are used to degrade contaminants through plant 10

metabolism. 11

• Phytostimulation: Microbial biodegradation is stimulated in the root zone. The plants 12

provide carbonaceous material and essential nutrients through liquids released from 13

roots and root tissue decay. In addition, oxygen released from plants increases the 14

oxygen content in the microbially rich rhizopheric zone. 15

Laboratory and field studies would be used to determine the appropriate plant species required to 16

remediate the COCs. In addition, these studies would help determine the planting scheme design 17

including plant spacing, fertilization frequency, soil amendments, and water requirements. 18

5.2.3.1 Phytoremediation: Primary Criteria 19

Protection of Hwnan Health and the Environment 20

Phytoremediation protects human health and the environment by slowly removing, transforming, 21

or immobilizing contaminants in the soil. This alternative, coupled with appropriate institutional 22
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controls, would eliminate risk to future site workers and the environment and drastically reduce

the potential for continued contaminant migration. 2

Short-term risks from inhalation and dermal contact during implementation would be minimal and 3

could be controlled using common engineering techniques and appropriate PPE. This alternative 4

would comply with applicable waste management standards and remedial objectives. 5

Phytoremediation is still considered an innovative technology. As such, long-term reliability and 6

effectiveness are relatively unknown. However, substantial research has been conducted to: 7

(1) identify and develop plants that are more effective on target compounds, (2) understand the 8

biological processes behind phytoremediation, and (3) increase the number of field-scale 9

applications. Phytoremediation, which may be two to three times less expensive than chemical 10

and physical remedial technologies, is a passive approach that is effective over a period of months 11

and years rather than weeks. 12

Finally, public acceptance ofphytoremediation can be very high, in part because of the park-like 13

aesthetic benefit, which includes bird and wildlife habitats. 14

Attainment of Cleanup Standards 15

Phytoremediation would attain media cleanup standards as established by the CNC project team. 16

However, phytoremediation is the least aggressive remedial technology and would likely require 17

the most time to attain proposed cleanup standards. 18

Source Control 19

This alternative would provide effective source control by slowly removing, transforming, or 20

immobilizing contaminants in the soil that contribute to site risk. Disposition of resulting affected 21

plant material would eliminate the contaminants from the site. Furthermore, institutional controls 22

5-16



\""....

Draft Zone C, SWMU 44/AOC 700 Co"ective Measures Study Repon
Charleston Naval Complex

Section 5: Development and Evaluation ofAlternatives
Revision: 0

would drastically reduce the likelihood of additional risks to future site workers by eliminating

potential exposure pathways to residual contamination. 2

Compliance with Applicable Waste Management Standards 3

Phytoremediation meets the remedial objectives that are protective of future industrial site 4

workers. Transportation of harvested materials offsite might trigger U.S. Department of 5

Transportation regulations. Land-disposal restrictions would be triggered if the contaminated 6

media were determined to be a hazardous waste. Although it is anticipated that the harvested 7

plant materials would be nonhazardous, TCLP analyses would likely be performed for verification. 8

No location-specific regulations would be triggered by this alternative. 9

5.2.3.2 Phytoremediation: Secondary Criteria 10

Long-Term Reliability and Effectiveness 11

Phytoremediation is currently limited to research activities and limited field testing. While several 12

recent and on-going applications have reportedly been successful in lowering contaminant 13

concentrations, complete full-scale applications of these innovative technology projects are scarce. 14

Reported results show fair potential for practical applications of these techniques to achieve 15

remedial objectives and regulatory approval; however, at least two or three more years of field 16

tests are necessary to validate the current and on-going small-scale field tests. 17

Reduction in Waste Toxicity, Mobility, or Volume 18

This alternative would effectively reduces toxicity, mobility, or volume by slowly removing, 19

transforming, or immobilizing contaminants in the soil that contribute to site risk. Toxicity would 20

be reduced by phytotransformation and phytostimulation, which use biological processes to 21

degrade the contaminants to less toxic forms. However, this alternative may generate more toxic 22

treatment residuals. Mobility would be reduced by phytoextraction and phytostabilization, which 23

either immobilize the contaminants in the subsurface or in the plant leaves. Volume would be 24
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Table S.2
Phytoremediation Advantages and Limitations

(Miller, 1996 and Chappell, 1997)

Advantages

In situ technology

Passive treatment with minimal associated O&M

Solar powered

Organic pollutants may be degraded to carbon dioxide and
water. removing, as opposed to transferring, environmental
toxicity.

Cost"effectiveJof •large volumes ofsoil having low
concentrations.

Overall costs can be 10% to 20% of traditional ex situ
systems.

Transfer is faster than With monitored natural attenuation.

Significant public acceptance

Air emissions are minimal.

Secondary wastes are not generated.

Soilandgrouodwater remain in place and can be used post
treatment.

Limitations

Limited loshaUowsoihstreams,.andgnmrnlwater 
generally. restricted togrQUndwaterwithin Jofeet of the
ground surface

High concentration of hazardous materials can be toxic to
plants.

Regulator Ullfamiliarity

Climatic and agricultural conditions may influence growth
rate and indirectly influence treatment system effectiveness

.Slower.thanmecba:nicaltreatl1lentSYStems

Only effective for moderately hydrophobic contaminants

Toxicity.·and·.bioavailability·of.degraliation••products.are
unknown

Contaminants may be mobilized into the groundwater (for
soil applications).

Contaminants may enterfiXldchainthroughanimal
consumption.

Action

Capitlll Costs

Laborarory/pilotffield.studies

Mobilization/demobilization

Planting

Soil cover and amendments

lostitutionalcomrols

Engineering/oversight

Contingenptlmiscellaneous

Subtotal

Table 5.3
Alternative 3

Phytoremediation Costs

Quantity Cost per Unit

LS $80,000

LS $5,000

8 acres $lO,ooo/acre

8 acres $7,500

LS $30,000

LS 20%

LS 25%

5·20

Total Cost

$80,000

$5,000

$80,000

$60,000

$30,000

$51,000

$63,800

$369,800
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Action

Table 5.3
Alternative 3

Phytoremediation Costs

Quantity Cost per Unit Total Cost

OperaiWns and MainJenance Costs

Hortieulture{plant health)

Pruning

Harvesting

Inspection

Subtotal

8 acres

8 acres

&acres

LS

Sl,OOOJatre

$1.000/acre

$2,ooo/acr'e

$2,000

$8,000

$8,000

$16,000

$2,000

$34,000

Present worth value at 6% discount rate over 30 years

PhytoremedioJion Long-Term Monitoring Annual Progrom

Soil sampling (field work) 60hrs

Soil analysis 24 samples per year

Evaluation 60hrs

Reporting/engineering LS

Misc. equillmem, supplies, lravel LS

Subtotal

Present value subtotal at 6% for 30 years

Total

Notes:
Cost estimates developed from Miller, 1996 and Chappell, 1997.
LS - lump sum

$1301hr

$200/sample

$94lhr

20% cost

25% cost

$468,000

$7;800

$4,800

$5,640

$3,650

$4,560

$26,450

$364,100

$1,201,900

5.2.4 Alternative 4: Excavation of Areas Exceeding lE-04 Residential Point Risk with

Offsite Disposal 2

SWMU 441AOC 700 soil in which contaminant concentrations result in a residential point risk that 3

exceeds lE-04 would be excavated down to 1 foot below ground surface (bgs) and disposed of in 4

an offsite landfill. To achieve this remedial objective at SWMU 44/AOC 700, approximately 5

2,100 yd3 of soil would require removal/disposal. Sample points and their associated areas as 6

developed by Thiessen polygons are listed in Table 5.4. The area for each sample point was 7

estimated from generated polygons based on sample location and spatial distribution. Appendix B 8

includes the risk reduction calculations and risk reduction curve for SWMU 44/AOC 700. 9

5-21



Draft Zone C, SWMU 44/AOC 700 Corrective Measures Study Report
Charleston Naval Complex

Section .5: Development and Evaluation ofAlternatives
Revision: 0

Excavated soil would be placed in discrete stockpiles for TCLP sampling and analysis. Based on

the sampling results, the stockpiles would be designated as either hazardous or nonhazardous and 2

disposed of accordingly. It is anticipated that all of the excavated soil would be nonhazardous. 3

After the contaminated soil is removed, clean backfill would be placed in the excavated areas and 4

graded. Approximate excavation locations are shown on Figure 5.1. 5

Arsenic

Arsenic

Arsenic

Arsenic,BEQS

Atseilic,BE()I

N/A

12.618

9,320

19,557

6,083

6,465

3,156

Table 5.4
Alternative 4

Excavation of Areas Exceeding lE-04 Residential Point Risk with Offsite Disposal:
Sample Points Requiring Removal

Estimated Associated Area (W) •

None

04455006

044SBC35

044SSQ07

044SBC27

044SBC42

044SBCI9

Sample Point

Notes:
a
b

Associated areas developed using Thiessen polygons.
BEQ and arsenic concentrations resulting in a residential point risk greater than lE·04.

5.2.4.1 Excavation of Areas Exceeding lE-04 Residential Point Risk with Offsite Disposal: 6

Primary Criteria 7

Protection of Human Health and the Environment 8

Excavation and offsite disposal protects human health and the environment by removing 9

contaminated soil posing a risk above calculated background levels. This alternative would reduce 10

risk to human health and the environment due to dermal and gastrointestinal contact to levels 11

comparable to the risk associated with background cac levels. 12
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Short-term risks from inhalation and dermal contact during implementation would be minimal and

could be controlled using common engineering techniques and appropriate PPE. This alternative 2

would comply with applicable waste management standards and remedial objectives. 3

Attainment of Cleanup Standards 4

Excavation would attain media cleanup standards as established by the CNC project team. In the 5

interim, cleanup levels are assumed to be the calculated background concentrations for each CDC. 6

Contaminated soil would be excavated at select locations until confirmation samples satisfy 7

remedial objectives. Excavation is one of the most aggressive remedial technologies and would 8

likely require the least time to attain cleanup standards. 9

Source Control 10

This alternative would provide effective source control by eliminating contaminated media that 11

contributes the most to site risk. 12

Compliance with Applicable Waste Management Standards 13

Excavation and offsite disposal meets chemical-specific regulations for the associated site-wide 14

remedial objectives protective of future residents. Excavation activities onsite may require 15

compliance with federal, state, and local air emissions and storm water control regulations. 16

Transportation offsite would trigger U.S. Department of Transportation regulations. Land 17

disposal restrictions would be triggered if the contaminated soil were determined to be a hazardous 18

waste. Although it is anticipated that excavated soil would be nonhazardous, it would be analyzed 19

by TCLP for verification. No location-specific regulations would be triggered by this alternative. 20
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5.2.4.2 Excavation of Areas Exceeding lE-04 Residential Point Risk with Offsite Disposal:

Secondary Criteria 2

Long·Term Reliability and Effectiveness 3

This alternative would remove the quantity of soil in which contaminant concentrations contribute 4

the greatest site risk. Residual site risk would remain but it would be significantly less than lE-04 5

and it would be very near background. 6

Removal to a landfill is an established and reliable option because onsite risks are eliminated. 7

However, since the excavated soil would be transferred to a landfill, the waste would not be 8

destroyed. 9

Reduction in Waste Toxicity, Mobility, or Volwne 10

Excavation would eliminate the source area and contaminants in it that exceed remedial objectives. 11

This alternative includes the removal of the most contaminated soil from the site and disposal in 12

a secure Subtitle Cor D landfill (based on TCLP waste analysis). Because the source would no 13

longer remain onsite after this technology is employed, excavation is considered to be irreversible. 14

Although the waste's overall toxicity, mobility, and volume would not be reduced with this 15

alternative, it would eliminate access to contaminants by future site residents. 16

Short-Term Effectiveness 17

The excavation operation would be sufficiently removed from the public to reduce health and 18

safety concerns associated with soil removal. Excavation workers would be exposed to increased 19

particulate emissions and might also have more dermal contact with low concentrations of 20

hazardous constituents. However, worker risks could. be reduced by implementing dust 21

control technologies and a site-specific health and safety plan that specifies PPE, respiratory 22

protection, etc. It is anticipated that remedial objectives can be achieved within one month. 23

Consequently, worker exposure to the contaminants would be minimal. 24
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Implementability

Excavation with offsite disposal of surface soil exceeding 1E-04 residential point risk is technically

and administratively feasible at SWMU 44/AOC 700. Removal and offsite disposal are common

remedial alternatives that have been applied at previous sites. The only potential technical

problems that might slow removal activities are materials handling and disposal (standby time

between confirmatory sampling and disposal), and working around the existing railroad track and

concrete coal storage pads. The soil volumes are moderate (approximately 2,100 yd3
) and removal

activities are anticipated to be easily implemented in most areas. Some areas to be excavated are

readily accessible, while others may require working around the railroad tracks and concrete

storage pads. No future remedial actions would be required after this alternative is completed.

Excavation with offsite disposal would not require any extraordinary services or materials. The

Bee's Ferry Road Landfill is a Class D facility in Charleston, South Carolina, that has accepted

nonhazardous soil from interim removal actions on the base. The Safety-Kleen (pinewood) Inc.

Landfill is a Class C facility in Pinewood, South Carolina, that would accept hazardous waste.

Cost

Costs associated with excavation and offsite disposal are presented in Table 5.5. The total cost

for excavation and disposal to the nonhazardous, Subtitle D landfill would be $230,900.

Alternatively, the total cost for excavation and disposal to the hazardous, Subtitle C landfill would

be $664,825. If the excavated soil is distributed between the nonhazardous and hazardous landfills

based on TCLP characterization, the actual total cost would fall between these two extremes. No

O&M costs are associated with this alternative.
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Table 5.5
Alternative 4

Excavation of Areas Exceeding lE-04 Residential Point Risk with Offsite Disposal Costs

Action Quantity Cost per Unit Total Cost

Removal Action

Excavation

ConfirmationfTCLP samples

Backfill

Subtotal

Subtilk D Disposal Facility

Transporta.tion

Soil disposal

Engineering/oversight

Contingency/miscellaneous

Subtotal

Total (Subtitle D)

Subtitle C Disposal Facility

Transportation

Soil disposal

Engineering/oversight

Contingency/miscellaneous

Subtotal

Total (Subtitle C)

Note:
LS lump sum

2,JOOyd3

70 samples

2,lOOyd3

2,lOOyd3

3,150 tons

LS

LS

2,lOO·ydJ

3,150 tons

LS

LS

$20/yd)

$lOG/sample

S7/yd3

S8/yd3

$25/ton

20%(;05t

25% cost

$8/y£

$120/1On

20% cost

25% cost

$42,000

$7,000

$14,700

$63,700

$16~800

$78,750

$31t8S0

$39,800

$167,200

$230,900

$16,800

$378,000

$91,700

$114,625

$664,825

5.3 Development and Evaluation of Groundwater Remedial Alternatives

Development and evaluation of groundwater remedial alternatives was not required during the

eMS.
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5.4 Development and Evaluation of Sediment Remedial Alternatives

Development and evaluation of sediment remedial alternatives was not required during the CMS. 2

5.5 Development and Evaluation of Surface Water Remedial Alternatives 3

Development and evaluation of surface water remedial alternatives was not required during the 4

CMS. 5

5.6 Comparison of Soil Alternatives 6

After the alternatives have been fully described and individually assessed against the nine criteria, 7

each alternative's performance relative to each other is assessed. The purpose of the comparative 8

analysis is to identify the advantages and disadvantages of each alternative relative to one another. 9

This section highlights differences between alternatives as they meet each of the criteria, especially 10

the secondary criteria since the primary criteria must be met for an alternative to be considered. 11

The focus should help determine which options are cost-effective and which remedy uses 12

permanent solutions and treatment to the maximum extent practicable. 13

5.6.1 Comparative Analysis of Soil Alternatives 14

This section comparatively analyzes soil remedial alternatives, examining potential advantages and 15

disadvantages according to each of the nine criteria. The four soil alternatives evaluated in 16

Section 5.2 are technically feasible and have been developed and used at other sites. Because 17

existing site risk is within an acceptable range (lE-06 to lE-04) and the existing HQ is less than 18

1.0, the alternatives are generally protective of human health and the environment. State and 19

community acceptance are determined in the same manner for each alternative. Primary and 20

secondary criteria are detailed in Sections 5.6.1.1 and 5.6.1.2. 21

5.6.1.1 Primary Criteria 22

Alternatives considered for selection must comply with the primary criteria. These are: 23
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protection of human health and the environment,

attainment of cleanup standards,

source control, and

compliance with applicable waste management standards.

2

3

4

Protection of Human Health and the Environment 5

This criterion evaluates the overall degree of protectiveness afforded to human health and the 6

environment. The overall assessment of protection draws on the assessments conducted under 7

other evaluation criteria, especially the other three primary criteria. 8

Alternative 1, No Funher Remedial Action, provides no additional protection to receptors. The 9

soil would remain onsite. Current site risk, however, is within the USEPA acceptable residential 10

risk range of 1E-06 to 1E-04 and hazard is less than 1.0. II

Alternative 2, Institutional Controls, protects receptors by controlling land use. The soil would 12

remain onsite, but risks to future residents would be reduced by elimination of dermal contact and 13

ingestion pathways that exist with uncontrolled access. Additionally, current site risk is within 14

the USEPA acceptable residential risk range of 1E-06 to lE-04 and hazard is less than 1.0. 15

Alternative 3, Phytoremediation, protects human health and the environment by slowly removing, 16

transforming, or immobilizing contaminants that contributf: to site risk. Coupled with institutional 17

controls, this alternative eliminates dermal contact and ingestion pathways over time. 18

Alternative 4, Excavation with Offsite Disposal (of all areas exceeding residential point risk of 19

1£-04), protects human and health and the environment through removal of affected soil media. 20

Excavation and offsite disposal, coupled with risk reduction methods that focus removal activities, 21
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aims to efficiently reduce site risk and achieve remedial objectives by maximizing contaminant

removal while minimizing soil removal. 2

Attainment of Cleanup Standards 3

Since current site risk, 3.5E-05 is within the USEPA acceptable residential risk range of lE-06 4

to lE-04, and hazard is less than 1.0, Alternative 1, No Further Remedial Action, can be 5

considered compliant with remedial objectives. However, soil sample locations with a point risk 6

greater than lE-04 would remain onsite. 7

Alternative 2, Institutional Controls, complies with remedial objectives for protection of human 8

health and the environment because the risk pathway is eliminated by institutional controls. 9

However, soil sample locations with a point risk greater than lE-04 would remain onsite. 10

Alternative 3, Phytoremediation, complies with remedial objectives; however, this technology II

would require years to attain cleanup standards. 12

Alternative 4, Excavation with Offsite Disposal, complies with remedial objectives by directly and 13

aggressively removing the affected soil. This alternative reduces site risk by removing the most 14

contaminated areas using the risk reduction evaluation to focus removal actions on areas that 15

exceed remedial objectives. This alternative would require approximately one month to achieve 16

cleanup standards. 17

Source Control 18

Although Alternatives I and 2, No Further Remedial Action and Institutional Controls, 19

respectively, do not specifically address source control, there are no known sources of additional 20

contaminants present at SWMU 44/AOC 700 and current site risk is within the USEPA acceptable 21

residential risk range of lE-06 to lE-04 and the residential site hazard is less than 1.0. Although 22
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eXlstmg soil sample locations with a point risk greater than lE-04 would remain onsite, sources

of additional contamination have been removed by the DET in 1996. 2

Alternative 3, Phytoremediation, would provide effective source control by slowly removing, J

transforming, or immobilizing contaminants in the soil that contribute to site risk. Disposal of 4

resulting affected plant material would eliminate the contaminants from the site. 5

Alternative 4, Excavation with Offsite Disposal, would provide effective source control by 6

eliminating the soil with a point risk greater than 1E-Q4. However, that contributes to acceptable 7

residual site risk (Le., less than lE-04) would remain onsite. This alternative would effectively 8

control the source by eliminating media in which contaminants exceed remedial objectives. 9

Compliance with Applicable Waste Management Standards 10

No waste would be managed under Alternatives 1 and 2, No Funher Remedial Action and 11

Institutional Controls, respectively. Therefore, the waste management standards do not apply. 12

Alternative 3, Phytoremediation, might trigger transportation and land disposal restrictions if IJ

contaminated harvested materials require offsite disposal. 14

Alternative 4, Excavation with Offsite Disposal, might require compliance with federal, state, and 15

local air emissions and storm water control regulations. Transportation and land disposal 16

restrictions would be triggered by disposal of contaminated soil offsite. Due to relatively low- 17

level contamination, it is anticipated that excavated soil is nonhazardous. However, it would be 18

verified by TCLP analysis to determine proper disposal options. 19
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5.6.1.2 Secondary Criteria

The criteria that distinguish the soil alternatives are the secondary criteria since the primary 2

criteria must be met for an alternative to be considered. The secondary criteria are: 3

• long-term reliability and effectiveness, 4

• reduction of toxicity, mobility, and volume, s

• short-term effectiveness, 6

• implementability, and 7

• cost. s

Long-Term Reliability and Effectiveness 9

Alternatives 1 and 2, No Further Remedial Action and Institutional Controls, respectively, lack 10

treatment actions that would require reliability and effectiveness. Institutional controls are limited II

to the ability to control access to contaminated soil. 12

Alternative 3, Phytoremediation, is limited to research and minimal field testing. However, only 13

institutional controls would be required to prevent exposure to human and environmental receptors 14

during the application of phytoremediation. 15

Alternative 4, Excavation with Offsite Disposal, would reduce the quantity of soil in which 16

contaminant concentrations exceed site-wide risk reduction remedial objectives. As such, 17

background residual risk would remain following the completion of this remedial alternative. 18

Reduction in Waste Toxicity, Mobility, or Volume 19

Alternatives 1 and 2, No Further Remedial Action and Institutional Controls, respectively, do not 20

reduce contaminant toxicity, mobility, or volume. The volume and concentration of contaminants 21

in the soil would remain unchanged, but current residential site risk is within the USEPA 22

acceptable residential risk range of 1E-06 to 1E-04 and the residential site hazard is less than 1.0.. 23
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Alternative 3, Phytoremediation, effectively reduces toxicity, mobility, and volume by slowly

removing, transfonning, or immobilizing contaminants in the soil that contribute to site risk. With 2

appropriate monitoring and maintenance, these processes would be irreversible. 3

Alternative 4, Excavation with Offsite Disposal, eliminates the contaminants that affect site 4

remedial objectives. However, since the contaminated soil would be transferred to another 5

location (Subtitle C or D landfill), the waste's overall toxicity, mobility, and volume would not 6

be reduced with this alternative. 7

Sbort-Term Effectiveness 8

No short-tenn effects are associated with Alternatives 1 and 2, No Further Remedial Action and 9

Institutional Controls, respectively. 10

Alternatives 3 and 4, Phytoremediation andExcavation with OffsiteDisposal, respectively, include II

exposure to workers, which can be effectively controlled using engineering controls and 12

appropriate PPE during grading, planting, tilling, harvesting, or excavating activities. The 13

remedial time frame for Alternative 3 is relatively long since it relies on biological and assimilative 14

processes. However, worker exposure during O&M activities would be minimal. The remedial 15

time frame for Alternative 4 is relatively short (likely less than one month). 16

Implementability 17

All four alternatives can be implemented at Combined SWMU 44/AOC 700 and are technically 18

and administratively feasible. 19

~ M

Capital (indirect and direct), O&M, and net present worth for the four alternatives are presented 21

in Table 5.6. Alternatives range in cost from none for No Further Remedial Action to $1,201,900 22

for Phytoremediation. 23
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Table S.6
Soil Alternatives Cost Comparison

1

2

3

4a

4b

Alternative

No Further Remedial Action

Institutional Controls

Phytoremediation

Excavation of Areas Exceeding
lE-04 Residential Point Risk
with Offsite Disposal
(Subtitle D)

ExcavationMAreas Exceeding
lE.;Q4ResidelltialSiteRiskwith
QffsiteDispoSlll (Subtitle C)

Capital Costs

none

$50,000

$369;800

$230,900

$664,825

AnnuaIO&M

none

$10,000 (every five
years)

$60,450

none

none

Net Present Worth

none

$74,400

$1,201.900

$230,900

$664,825

5.7 Summary and Ranking of Alternatives

Per the CNC project team's request, each soil alternative was scored for each of the primary and 2

secondary criteria based on the comparative analysis of alternatives in Section 5.6. Primary and 3

secondary criteria scoring methodologies are presented as: 4

Primary Criteria
o- criteria not met
1 - criteria may be met
2 - criteria met
3 - criteria exceeded

Secondary Criteria
o-poor
1 - below average
2 - average
3 - above average

5

6

7

8

9

The scores can be multiplied by a weighting factor to emphasize their importance. At this time, 10

the primary criteria have been weighted more heavily than the secondary criteria. A comment is II

included to justify each score and summarize the comparative analysis discussed in Section 5.6. 12

Finally, the scores for each criteria are summed to develop an overall score for each alternative, 13

which is used to rank the four remedial alternatives and provide a tool for selecting the final site 14

remedy. The results are summarized in Tables 5.7 through 5,10. The recommended final site 15

remedy is discussed in Section 6. 16
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Table 5.7
Summary of Evaluation of Soil Alternative 1

No Further Remedial Action

Evaluation Criteria

Primary Criteria

ProtectioDofHuman
Healtbandthe
Environment

Attainment of Cleanup
Standards

Source Control

Compliance with
Applicable Waste
Management Standards

Secondary Criteria

Long~termReJiability

and Effectiveness

Reduction in Waste
Toxicity, Mobility, and
Volume

Short-term
Effectiveness

Implementability

Weighting
Factorl

2

2

2

2

Comments

Soilwouldremainonsite.butriskis withintbe USEPA
acceptable range of lE-06to lE.Q4aOd theHQis less
than one.

Existing site residential risk is within the USEPA
acceptable range of lE-Q6 to lE-04 and the HQ is less
ilian one.

No known coJltaln.inantsour[;¢Stetnamdue{(Jtl!eDET
ISM completedinl996..

No waste is managed under this alternative.
Therefore, ilie waste management standards do not
apply.

Lackstreatmentaetions that would requirereJlabili~y

and effectiveness. ThevolumealldconceOtrauOnof
contaminants .wouldbe.left· inplace,.··.but·.siteriskis
wiiliintheUSEPAacceptablerange of lE..06tolE-Q4
andtbeHQ is Jesstbanone.

Does not reduce toxicity, mobility, or volume of
waste. but site risk is within thf~ USEPA acceptable
range of IE-Q6 to lE-04 and thl~ HQ is less than one.

There are no shorHermeffects associatedwithtbis
alternative.

Technically and administratively feasible. Most rapid
alternative to implement.

2

2

2

2

1

3

3

Score x
WF

4

4

4

4

3

Cost

Ranking Score

none 3 3

27

Notes:
PW
I
2

2

Present worth
Weighting factor (WF) assigned by CNC project team consensus.
Primary criteria-specific evaluation score: 0 - criteria not met; 1-- criteria may be met; 2 - criteria met; 3 - criteria
exceeded

Secondary criteria-specific evaluation score: 0 - poor; I - below average; 2 - average; 3 - above average
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Table 5.8
Summary of Evaluation of Soil Alternative 2

Institutional Controls

Evaluation Criteria

Primary Criteria

Protection of Human
Health andtbe
Envlronmerit

Attainment of Cleanup
Standards

SourceCornrol

Compliance with
Applicable Waste
Management Standards

Secondary Criteria

Long-tennReliability
and Effectiveness

Reduction in Waste
Toxicity, Mobility. and
Volume

Short-term
Effectiveness

Implementability

Cost

Ranking Score

Weighting
Factor l

2

2

2

2

Comments

Protectsreceptorsbypreventinglanduse.Soil·.would
remainonsite. but risks would be reduced by
eliminating.exposurepathways.

Existing site residential risk is within the USEPA
acceptable range of lE-Q6 to lE-04 and the HQ is less
than one.

Eliminates aceess(<> contaminail(sourees,iftbeyexisl.
NotethattheDETISM rel110YedmQSJimplIeted
1llateriaUn 1996.

No wasle is managed under this alternative.
Therefore, the waste managemlmt standards do not
apply.

La.cbtreaunentaetionsthatwouldrequrrereliability
and effectiveness.. The volumelU!d coneentrati()IlOf
contaminants· would be •left inplace,butsiteriskis
within the USEPAaceeptable range ofJE-06to lE.()4
and the HQ is less than one.

Does not reduce toxicity. mobility, or volume of
waste, but site risk is within the: USEPA acceptable
range of lE-Q6 to lE-04 and thl~ HQ is less than one.

There are no short-term effects associatedwithtbis
alternative.

Technically and administratively feasible.

PW =$74,400

2

2

2

2

3

3

2

Score x
WF

4

4

4

4

3

3

2

26

Notes:
PW
1
2

2

Present worth
Weighting factor (WF) assigned by CNC project team consensus.
Primary criteria-specific evaluation score: 0 - criteria not met; 1-- criteria may be met; 2 - criteria met; 3 - criteria
exceeded
Secondary criteria-specific evaluation score: 0 - poor; 1 - below average; 2 - average; 3 - above average
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Table 5.9
Summary of EvaJuation of Soil Alternative 3

Phytoremediation

Evaluation Criteria

Primary Criteria

Protection ofHuman
Health and the
Environment

Attainment of Media
Cleanup Standards

Source Control

Compliance with
Applicable Waste
Management Standards

Reduction in Waste
Toxicity. Mobility, and
Volume

ShorHerm
Effectiveness

lmplementabil ity

Cost

Ranking Score

Weighting
Factor l

2

2

2

2

Comments

Proteetshurnan health and the enviroriment bY slowly
removing.transfonning.orimmobilizing
contaminants.· Coupled within.'ltitutionaLcontrQls.

Complies with remedial objectives. Requires relatively
lengthy treatment period.

Slowly·· removes .or·immobilizesexiStingoontamination.

Meets remedial objectives. Transportation and land
disposal restrictions might be triggered if contaminated
harvested materials require offsite disposal.

Limited to research and linritedfieldtesting.

Effective reduction of toxicity, mobility, and volume.
With appropriate monitoring and maintenance, process
should be irreversible.

Minimal worker exposure, which can be effectively
controlled with engineering controls and PPE.

Technically and administratively feasible. The slowest
alternative to implement.

PW =$1,201.900

2

2

2

2

2

2

o

Score x
WF

4

4

4

4

2

2

o
22

Notes:
PW
1
2

2

Present worth
Weighting factor (WF) assigned by CNC project team consensus
Primary criteria-specific evaluation score: 0 - criteria not met; 1-- criteria may be met; 2 - criteria met; 3 - criteria
exceeded
Secondary criteria-specific evaluation score: 0 - poor; I - below average; 2 - average; 3 - above average
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Table 5.10
Summary of Evaluation of Soil Alternative 4

Excavation of Areas Exceeding lE-04 Residential Point Risk with Offsite Disposal

Evaluation Criteria

Primary Criteria

I'rotection.offiuman
Health and the
Environment

Attainment of Cleanup
Standards

SourceComrol

Compliance with
Applicable Waste
Management Standards

Secondary Criteria

Long-term··Reliability
and Effectiveness

Reduction in Waste
Toxicity, Mobility, and
Volume

Weighting
Factor l

2

2

2

2

Comments

Removes soil toarestrict~access area (landfIll)
where. exposure·.pathways.are·.minimtl.

Complies with risk reduction remedial objectives.

EffectivesoUrcellODtrol byeliminatirmmost
contamiriated.media.••.•·.SOii.exce~ing··lE.()4·.residential
point••risk.wouldre••remov~.

Meets remedial objectives. Remedial activities must
comply with air emissions and storm water regulations,
and transportation and land disposal restrictions.

Residual <site risk would be reduced to significantly less
than lE-04,

Eliminates soil that exceeds sitf~ risk remedial
objectives. However, overall toxicity, mobility. or
volume would not be reduced because soil is
transferred elsewhere.

3

3

3

2

2

Score x
WF

6

6

6

4

2

Short-term
Effectiveness

Implementability

Ranking Score

MinimaLworker exposure. whichcanbe effectively
controlled with engineering controls andPPE.

Technically and administratively feasible. Would
require 2.100 ydJ clean fill:

PW· =$230,900. (nonhazardous soil)
PW. =$664;825 (hazardous soil)

2 2

2 2

2 2
1 1

30 to 31

NOles:
PW
I
2

2

Present worth
Weighting factor (WF) assigned by CNC project team consensus.
Primary criteria-specific evaluation score: 0 - criteria not met; 1-- criteria may be met; 2 - criteria met; 3 - criteria
exceeded
Secondary criteria-specific evaluation score: 0 - poor; I - below average; 2 - average; 3 - above average
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The following table, Table 5.11, presents the evaluation results of all four alternatives. The

comment column has been removed for ease of review and ranking comparison.

Table S.lI
Soil Alternative Evaluation Summary

Alternative 1 Alternative 2 Alternative 4
No Further Institutional Alternative 3 Excavation With

Remedial Action Controls Phytoremediation OfTsite Disposal

Weighted Weighted Weighted Weighted
Evaluation Criteria WF' Score Score Score Score Score Score Score Score

Primary Criteria

ProtectionofHumanHea1th 2 2 4 2 4 2 4 3 6
and· ErtvirolU11ent

Attainment of Cleanup 2 2 4 2 4 2 4 3 6
Standards

Source Control 2 2 4 2 4 2 4 3 6

Compliance with Applicable 2 2 4 2 4 2 4 2 4
Waste Management Standards

Secondary Criteria

Long-tennRtliabiIity and 2 2
Effectiveness

Reduclion in Toxicity, 2 2
Mobility, or Volume

Short-term.·Effectiveness 3 3 3 3 2 2 2 2

Implementability 3 3 3 3 2 2

Cost 3 3 2 2 0 0 2 2
1 .1

Ranking Score 27 26 22 30-31

Note:
1 Weighting factor (WF) assigned by CNC project team consensus
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6.0 RECOMMENDATIONS

Recommendations for the soil, groundwater, sediment and surface water remedial alternatives, 2

where applicable, are outlined here. Selection of the final alternatives was based on primary and 3

secondary criteria evaluation, remedial alternative comparative analysis, and professional 4

judgment. 5

6.1 Soil Remedial Alternative 6

Based on the rationale and decision factors in the previous sections, Alternative 4, Excavation of 7

Areas Exceeding 1E-04 Residential Point Risk with Offsite Disposal, is the recommended remedial 8

alternative for SWMU 44/AOe 700. This alternative was selected for several key reasons: 9

• It achieved the highest score on the CNCproject team Evaluation Table (I'able 5.10), when 10

compared to the other three alternatives. II

• Residual residential site risk would be 3.7E-05, which is within the generally accepted 12

USEPA guidelines. Furthermore, this residual site risk value does NOT significantly 13

depart from the site background residential risk of 2.2E-05. 14

• Residual residential site hazard would be 0.7, which is within the generally accepted 15

USEPA guidelines (Le., less than 1.0). Furthermore, this residual site hazard value does 16

NOT significantly depart from the site background residential hazard of 0.35. 17

• It would be the least expensive active alternative for managing nonhazardous soil 18

($230,900). The excavated soil is not expected to be hazardous. 19

• It would be the most rapid active remedial alternative to implement - least site impact. 20
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• No O&M would be required - no remaining liabilities once initial remedial activities are

completed. 2

•

•

•

6.2

It protects human health and the environment overall.

No institutional controls and encumbrances on the property would be required because

cleanup goals are based on residential reuse.

It allows for unrestricted reuse and redevelopment of the site, a preference of the U.S.

Navy and CNC Redevelopment Authority.

Groundwater Remedial Alternative

3

4

5

6

7

8

Based on the rationale and decision factors in the previous sections, SWMU 44/AOC 700 9

groundwater does not require remedial action. Therefore, no recommendation is being presented. 10

6.3 Sediment Remedial Alternative 11

Based on the rationale and decision factors in the previous sections, SWMU 44/AOC 700 sediment 12

does not require remedial action. Therefore, no recommendation is being presented. 13

6.4 Surface Water Remedial Alternative 14

Based on the rationale and decision factors in the previous sections, SWMU 44/AOC 700 surface 15

water does not require remedial action. Therefore, no recommendation is being presented. 16
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7.0 PUBLIC INVOLVEMENT PLAN

7.1 General 2

The following Public Involvement Plan (PIP) is included as part of this report in accordance with 3

the USEPA's guidance on RCRA CMS. This PIP reflects and summarizes infonnation prepared 4

and presented in the U.S. Navy's Community Relations Plan (CRP), prepared for the 5

Charleston Naval Complex in 1995. 6

Under RCRA, there is no required interaction with the community during the CMS process. 7

Public input is required to be solicited only at the beginning of the pennining process, or during 8

certain pennit modifications. Therefore, the U.S. Navy has outlined a voluntary program of 9

infonning local communities throughout the entire RCRA corrective action process. Activities 10

are detailed in the 1995 CRP for the fonner Naval facility. 11

However, because the CMS process results in a modification to the facility's RCRA pennit, 12

certain provisions are made to solicit the public's input on the preferred alternative (as the reason 13

for the modification). The requirements are identical to those required for a draft pennit. 14

Two primary objectives are stated in the CRP: 15

•
•

7.2

To initiate and sustain community involvement.

To provide a mechanism for communicating to the public .

RFI Public Involvement Plan

16

17

18

To achieve these objectives, the CRP identifies public involvement and outreach activities at each 19

step of the corrective action process. For example, the following activities have been designated 20

for the completion of the RFI. All have been accomplished to date. 21
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• Update and publicize the information repository.

• Continue to publicize the point of contact. 2

• Update the mailing list. 3

• Distribute fact sheets and/or write articles to explain RFI findings. 4

• Inform community leaders of the completion and results of the RFI. 5

• Update and continue to provide, whenever possible, presentations for informal community 6

•

7.3

groups.

Update the community on results of the RFI through public Restoration Advisory Board

meetings.

eMS Public Involvement Plan

7

8

9

10

During the eMS, the following activities will be carried out as part of the U.S. Navy's current II

and ongoing community involvement program. 12

• Distribute a fact sheet and/or write articles for publication that report CMS 13

•

•

•

recommendations.

Continue to update the mailing list.

Continue to respond to requests for speaking engagements.

Update the community on CMS status through public RAE meetings.

7-2
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7.4 Statement of Basis Public Involvement Plan

Upon completion of the eMS, when the preferred alternative has been proposed, the following 2

activities are required if a modification to the RCRA permit is required. If a pennit modification 3

is not necessary, the U.S. Navy may choose to implement all, some, or none of the following 4

actions, depending on the level of public interest or conce:m: 5

• A SOB will be prepared, explaining the proposed remedy and the method by which it was

chosen.

6

7

• A 45-day comment period will be provided to allow community members the opportunity 8

to review and comment on the preferred alternative. The comment period may be as short 9

as 30 days in cases where no permit modification is necessary, but a public comment 10

period is warranted. II

• Availability of the comment period and SOB will be announced in a public notice. 12

• The community will be provided an update on the proposed remedy through the informal 13

and publicized RAB meetings. 14

In addition, the following activities will be carried out, as identified in the CRP: 15

•
•

•

Update and publicize the information repository.

Publicize the environmental point of contact.

Continue to update the mailing list.
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7.5 Restoration Advisory Board

The RAB is a key component of this community outreach program. It is through the RAB that 2

the U.S. Navy has a regular, scheduled, and publicized forum for interfacing with community 3

members on the progress of the environmental program, including the eMS. In addition, RAB 4

members are key instruments in measuring community inwrest in specific issues and knowledge 5

of them. A Community Relations Subcommittee to the RAE has been tasked with identifying 6

issues and information to be addressed by the U. S. Navy. 7
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9.0 SIGNATORY REQUIREMENT

Condition I.E. of the Hazardous and Solid Waste Amendments (HSWA) portion of the

RCRA Part B Permit (EPA SCO 170022 560) states: All applications, reports, or information

submitted to the Regional Administrator shall be signed and certified in accordance with

Section 40 CPR 270.11. The certification reads as follows:

I certify under penalty of law that this document and all attachments were prepared under my

direction or supervision in accordance with a system designed to assure that qualified personnel

properly gather and evaluate the information submitted. Based on my inquiry of the person or

persons who manage the system, or those persons directly responsible for gathering the

information, the information is, to the best of my knowledge and belief, true, accurate, and

complete. I am aware that there are significant penalties for submitting false information,

including the possibility offines and imprisonment for knowing violations.

Henry N. Sheppard II, P.E.

Caretaker Site Office, Charleston

Date
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TALS-S'J SAMPLE ID -------> 044+BC01-01 044-S-BC01"02 044-S-BC02-01 044-S-BC02-02 044-S'BC03-01 044-S-BC03-02
ORIGINAL ID -----> 044SBC0101 044SBC0102 044SBC0201 044SBC0202 044SBC0301 044SBC0302
lAB SAMPLE 10 __ A> 37600.03 37600.04 37600.01 37600.02 37600~07 37600.08
10 FROM REPORT --> 044SBC0101 044SBC0102 044SBC0201 044SBC0202 044SBC0301 044SBC0302
SAMPLE DATE -----> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED ---> 03/06/99 03/06/99 03/06/99 03/06/99 03/06/99 03/06/99
MATRlX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

7439-97-6 Mercury (Hg) 0.06 0.04 u 0.28 0.05 J 0.3 0.05 U
7440· 38- 2 Arsenic (As) 11.8 J 5.2 J 7.5 J n. J 20.2 11.3 J
7440-43-9 Cadmium (Cd) 0.1 J 0.51 J 0.42 J 0.68 J 0.24 J 0.56 J
7440-50-8 Copper (Cu) 14.3 J 11.6 J 11. 5 J 16.6 J 24.1 J 27.5 J
7440-02-0 Nickel (Ni) 13.1 J 25.9 J 29. J 38. J 12.7 J 41.2 J
7782-49-2 Selenium (Se) 0.52 J 2.2 J 0.61 J 2.2 J 0.8 J 1.4 J
7440-28-0 Thallium (Tl) 0.46 U 0.57 U 0.5 u 0.64 U 0.44 U 0.58 U
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SWMU 44

TALS-SW SAMPLE 10 _ww_. __ > 044 wS-BC04-01 044-S-BC04-02 044-S-BC05·01 044-S-BC05-02 044-S-BC06-01 044-S-BC06-02
ORIGINAL 10 -----> 044SBC0401 044SBC0402 044SBC0501 044SBC0502 044SBC0601 044SBC0602
LAB SAMPLE 10 ._w> 37600.05 37600.06 37600.09 37600.10 37600.11 37600.12
ID FRoM REPORT _A> 044SBC0401 044SBC0402 044SBC0501 044SBC0502 044SBC0601 044SBC0602
SAMPLE DATE ___ po> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED _.> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED __ A> 03/06/99 03/06/99 03/06/99 03/06/99 03/06/99 03/06/99
MATRIX ----------> Soil Soil Soil Soil Soi t Soil
UNITS ____ wow_wow> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

7439-97-6 Mercury (Hg) 0.05 J 0.05 U 0.04 U 0.24 0.04 U 0.24
7440- 38- 2 Arsen; c (As) 4.2 J 3.3 J 5.7 J 17.5 J 6.4 J 16.7 J

7440-43-9 Cadmium (Cd) 0.51 J 0.35 J 0.48 J 0.27 J 0.04 U 0.29 J
7440-50-8 Copper (Cu) 16. J 11.7 J 14.4 J 27.3 J 4.2 J 21.4 J
7440-02-0 NickeL (N;) 30.7 J 23.5 J 28.6 J 20.2 J 74.1 J 18.2 J

7782-49-2 Selenium (Se) 0.76 J 1- J 2.8 J 0.83 U 0.55 U 0.75 U

7440-28-0 Tha II i um (Tl) 0.53 U 0.64 U 0.56 U 0.8 U 0.54 U 0.73 U
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~TAL5-S\1 5AMPLE 10 -------> 044cs-BC07-01 044-5-8C07-02 044-5-8C08-01 044-5-8C08-02 044·5·-8C09-01 044-5-8C10-01
ORIGINALID -----> 04458C0701 04458C0702 0445BC0801 0445BC0802 0445BC0901 0445BC1001
lAB SAMPLEID ---> 37600.13 37600.14 37600.16 37600.17 37600.15 37600.18
ID FRr:»t REPORT --> 044s8C0701 04458C0702 04458C0801 04458C0802 044SBC0901 0445BC1001
SAMPLE DATE -----> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED ---> 03/06/99 03/06/99 03/06/99 03/06/99 03/06/99 03/06/99
MATRIX ----------> Soil 50il Soil Soil 50il Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

7439-97-6 Mercury (Hg) 0.04 U 0.04 U 0.05 U 0.07 0.05 U 0.06
7440-38-2 Arsenic (As) 4. J 4.9 J 5.2 J 15.3 J 17.3 J 9.5 J
7440-43-9 Cadmium (Cd) 0.47 J 0.22 J 0.28 J 0.05 U 0.68 J 0.03 U
7440-50-8 Copper (Cu) 11.2 J 5.7 J 11. J 8.9 J 14. J 4.9 J
7440-02-0 Nickel (Ni) 22.2 J 12.4 J 20.7 J 9. J 32.8 J 6.6 J
7782-49-2 SeLenium (Se) 1. J 0.58 J 1.7 J 1.1 J 2.5 J 2.2 J
7440-28-0 ThaLlium (TL) 0.56 u 0.52 u 0.64 U 1. J 0.75 J 1.2 J

I

• ,·.l ... ~ , • :J,_, .......~~~, ~ ..... ..L,.J.
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oTAlS- S\J SAMPLE 10 _______> 044-S"BC10-02 044-S-BC11-01 044-S-BC11-02 044-S-BC12-01 044-s-aC12-02 044-S"BC13-01
ORIGINAL 10 ____ A> 044SBC1002 044SBC1101 044SBC1102 044SBC1201 044SBC1202 044SBC1301
LAB SAMPLE 10 __ A> 37600.19 37636.07 37636.08 37636.01 37636.02 37636.03
10 FROM REPORT _A> 044SBC1002 044SBC1101 044SBC1t02 044SBC1201 044SBC1202 044SBC1301
SAMPLE DATE -----> 03/03/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/05/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED __ A> 03/06/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
MATRIX ----------> Soil soi l Soil Soil Soi t Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37600 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

7439-97-6 Mercury (Hg) 0.04 U 0.05 U 0.05 U 0.07 0.04 U 0.05 U

7440-38-2 Arsenic (As) 16.3 J 8_ 1 J 6. t J 26.2 1.3 J 11.2 J

7440-43-9 Cadmium (Cd) 0.06 J 0.46 J 0.38 J 0.43 J 0.04 U 0.54 J

7440-50-8 Copper (Cu) 5.4 J 15.2 J 9.6 J 18.7 J 1.9 J 11.6 J

7440-02-0 Nickel (Ni) 32.2 J 44.6 J 25.9 J 28.3 J 1.7 J 23.8 J

7782·49·2 Selenium (Se) 1.2 J 2.3 J 1.8 J 2.4 J 0.59 U 1.7 J

7440'28-0 Thallium (Tl) 0.6 U 0.63 U 0.57 U 0.75 J 0.49 U 0.54 U
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IETALS-SW SAMPLE 10 -------> 044-5-8C13-02 044-5-8C14-01 044-5-8C14-02 044-S-8C15-01 044-5-8C15-02 044-S-8C16-0t
ORIGINAL 10 -----> 04458C1302 0445BC1401 04458C1402 04458C1501 04458C1502 0445BC1601
LAB SAMPLE 10 ---> 37636.04 37636.05 37636.06 37636.09 37636.10 37636.12
10 FROM REPORT --> 044S8C1302 04458C1401 044S8C1402 04458C1501 04458C1502 04458C1601
SAMPLE DATE ____ A> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED _A> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED __ A> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
MATRIX ----------> SoH Soil Soil Soil Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

7439-97-6 Mercury (Hg) 0.05 U 0.05 u 0.29 0.05 0.3 0.03 U
7440-38-2 Arsenic (As) 5.8 J 5.5 J 21.7 J 12.1 J 24.4 6.6 J
7440-43-9 Cadmium (Cd) 0.43 J 0.45 J 0.05 U 0.54 J O. t9 J 0.26 J
7440-50-8 Copper (Cu) 9.4 J 14.3 J 33.9 J 14.8 J 22.7 J 7.5 J
7440-02-0 Nickel (Ni) 18.8 J 24.6 J 18.2 J 26.2 J 37.5 J 17.1 J
7782-49-2 Selenium (Se) 1.8 J 1.9 J 1.9 J 0.95 J 0.64 U 1.3 J
7440-28-0 Thall ium (TL) 0.52 U 0.56 U 1.2 J 0.52 U 1.3 J 0.46 u

' .• 1•. 1. ....,. , -: ....:J _ .I- -: ..... ~... ,..., .................. , _.I- _ ..L ..... ..L
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'ETAlS-~ SAMPLE 10 -------> 044-S-BC16-02 044-S-BC17-01 044-S-BC17-02 044-S-BC18-01 044-S-BC18-02 044-S-BC19-01
ORIGINAL 10 -----> 044SBC1602 044SBC1701 044SBC1702 044SBC1801 044SBC1802 044SBC1901
LAB SAMPLE 10 ---> 37636.13 37636.14 37636.15 37636.16 37636.17 37636.18
10 FROM REPORT --> 044SBC1602 044SBC1701 044SBC1702 044SBC1801 044SBC1802 044SBC1901
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
MATRIX ----------> Soil Soi l Soi 1 Soil So; l Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

7439-97-6 Mercury (Hg) 0.04 U 0.06 0.04 U 0.04 U 0.04 U 0.04 U

7440-38-2 Arsenic (As) 1.8 J 24. 1.3 J 8.9 J 8.1 J 39.8
7440-43-9 Cadmium (Cd) 0.06 J 0.88 J 0.05 J 0.51 J 0.51 J 0.05 J

7440-50-8 Copper (Cu) 1.6 J 54.9 J 1. J 14. J 11.7 J 21.4 J

7440-02-0 Nickel (N;) 2.5 J 58.1 J 1.7 J 26.9 J 24. J 5.5 J

7782-49-2 SeLenium (Se) 0.56 J 2.3 J 0.45 U 1.9 J 1.6 J 3.9 J

7440-28-0 ThaLLium (Tl) 0.47 U 0.47 U 0.44 U 0.54 U 0.58 u 0.47 u
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IETALS-S\I SAMPLE 10 -------> 044-S-BC19-02 044-S-BC20-01 044-S-BC20-02 044-S-BC21-01 044-S-BC21-02 044-S-BC22-01
OR1GJNAL 10 -----> 044SBC1902 044SBC2001 044SBC2002 044SBC2101 044SBC2102 044SBC2201
LAB .SAMPLE ID ---> 37636.19 37636.20 37636.21 37637.17 37637.18 37637.11
10 FROM REPORT --> 044SBC'902 044SBC2001 044SBC200Z 044SBCZ'01 044SBC2102 044SBC2201
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/10/99 03/10/99 03/10/99
DATE ANALYZED ---> 03/08/99 03/08/99 03/08/99 03/10/99 03/,0/99 03/10/99
MATRIX ----------> Soil Soi l Soil Soil Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

7439-97-6 Mercury (Hg) 0.04 U 0.06 0.04 U 0.04 U 0.24 0.04 U
7440-38-2 Arsenic (As) 8.2 J 33.6 104. '9.6 20. , J 9.3 J
7440-43'9 Cadmium (Cd) 0.49 J 0.28 J 0.06 J 0.31 J 0.09 J 0.35 J
7440-50-8 Copper (Cu) 8.9 J 10.9 J 4.3 J '1.7 J 26.6 J 66.8 J

7440-02-0 Nickel (Ni) 53. , J B.6 J 3.2 J 9.7 J 23.4 J '9.9 J
7782-49-2 Selenium (Se) 1.2 J 1.5 J 1.2 J 0.58 J 0.92 U 0.51 U
7440-28-0 Thall ium (Tl) 0.5' U 0.43 U 0.48 J 0.4' U 0.76 U 0.43 U
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~ETALS-S'J SAMPLE ID -------> 044-S-BC22-02 044-s-aC23-01 044-S-BC23-02 044-S-BC24'01 044-S-BC24-02 044-5-aC25-01
ORIGINAL ID -----> 044SBC2202 044SBC2301 044SBC2302 0445BC2401 044SBC2402 044SBC250T
LAB SAMPLE ID ---> 37637.12 37637.09 37637.10 37637.05 37637.06 37637.03
ID FROM REPORT --> 0445BC2202 044SBC2301 044SBC2302 044SBC2401 0445BC2402 0445BC2501
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/10/99 03/10/99 03/10/99 03/10/99 03/l0/99 03/10/99
DATE ANALYZED ---> 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
MATRIX ----------> Soll Soi l Soi l Soil Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

7439-97-6 Mercury (Hg) 5.8 0.04 U 0.44 0.05 0.04 U 0.04 U
7440-38-2 Arseni c (As) 14.3 J 11.2 J 25.7 11.2 J 3.4 J 5.3 J
7440-43'9 Cadmium (Cd) 0.17 J 2.5 J 0.51 J 0.29 J 0.04 U 0.24 J
7440-50'8 Copper (Cu) 23.1 J 17.3 J 53.1 J 13.7 J 2.4 J 5.5 J
7440-02-0 Nickel (N;) 21.1 J 37.4 J 45.1 J 16.4 J 29.3 J 14.2 J
7782-49-2 Selenium (Se) 0.83 U 0.54 U 1.3 J 0.95 J 0.63 U 0.66 J
7440-28-0 Tha II i um (T l ) 0.69 U 0.45 U 0.62 U 0.47 u 0.53 u 0.44 U

t.1 ..... ..,. , ~ _'1_L': _...- ,..... , ~.I-_ .,L.~-L-



)ATAlCP3 Appendix A Page: 9
12/08/99 Charleston Naval Complex - Zone C Time: 08:46

SWMU 44

~ETALS-S\I SAMPLE ID -------> 044-S-BC25-02 044-S-BC26-01 044-S-BC26-02 044-S-BC27-01 044-S-BC27-02 044-S-BC28-01
ORIGINAL ID -----> 044SBC2502 044SBC2601 044SBC2602 044SBC2701 044SBC2702 044SBC2801
LAB SAMPLE ID ---> 37637.04 37637.01 37637.02 37637.07 37637.08 37637.13
ID FROM REPORT --> 044SBC2502 044SBC2601 044SBC2602 044SBC2701 044SBC2702 044SBC2801
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
DATE ANALYZED ---> 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
MATRIX ----------> Soil Soi l Soll Soil Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

7439-97-6 Mercury (Kg) 0.55 0.03 u 0.15 0.65 0.29 0.04 u
7440-38-2 Arsenic (As) 14.5 J 7.7 J 12.9 J 24.9 6.6 J 4.3 J
7440-43-9 Cadmium (Cd) 0.04 U 0.03 u 0.04 u 0.96 J 0.49 J 0.37 J

7440-50-8 Copper (Cu) 17.7 J 1.9 J 23.9 J 74.2 J 28.6 J 9. J
7440-02-0 Nickel (N;) 7.6 J 2.5 J 9.8 J 14.6 J 11. J 15.3 J
7782-49-2 Selenium (Se) 0.67 U 0.51 u 0.69 U 0.51 U 0.81 U 1.2 J
7440-28-0 ThaL l ium (Tl) 0.55 u 0.42 u 0.57 U 0.43 U 0.67 u 0.45 u
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IETALS-~ SAMPLE 10 -------> 044-s-~c28-02 044-S-BC29-01 044-S-BC29-02 044-S-BC30-01 044-S-BC30-02 044-s-aC31-01
ORIGINAL 10 ___ AM> 044SBC2802 044SBC2901 044SBC2902 044SBC3001 044SBC3002 044SBC3101
LAB SAMPLE ID - - -> 37637.14 37637.15 37637.16 37637.19 37637.20 37652.05
ID FROM REPORT _A> 044SBC2802 044SBC2901 044SBC2902 044SBC3001 044SBC3002 044SBC3101
SAMPLE DATE ___ AM> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/05/99
DATE EXTRACTED --> 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
DATE ANALYZED _AM> 03/10/99 03110/99 03/10/99 03/10/99 03/10/99 03/10/99
MATRIX ---_.-._--> Soi l Soil Soil Soil Soil Soil
UNITS ____ OW_OW_A> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37652 VAL

7439-97-6
I

0.08 0.04Mercury (Hg) 0.2 0.05 U 0.08 0.04 u u
7440-38-2 Arsenic (As) 19.4 J 7.3 J 10.9 J 7. J 20.3 J 10.9 J

7440-43-9 Cadmium (Cd) 0.13 J 0.48 J 1.4 J 0.33 J 0.12 J 0.57 J
7440-50-8 Copper (Cu) 24.6 J 10.5 J 9.5 J 9.3 J 17.6 J 8.9 J
7440-02-0 Nickel (N;) 17. J 24.8 J 67.8 J 54.6 J 18.8 J 25.1 J
7782-49-2 SeLenium (Se) 0.89 U 1.3 J 0.93 U 0.87 J 0.83 U 0.55 U
7440-28-0 That l ium (Tl) 0.14 U 0_55 U 0.77 U 0.49 U 0.69 U 0.54 U

. .. ........ , . .., ...... ~ ,-~ - ,
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METALS-SW SAMPLE ]D -------> 044-S-BC31-02 044-S-BC32-01 044-S-BC32-02 044-S-BC33-01 044-S-BC33-02 044-S-BC34-01
ORIG]NAL ID -----> 044SBC3102 044SBC3201 044SBC3202 044SBC3301 044SBC3302 044SBC3401
LAB SAMPLE 10 ---> 37652.06 37652.01 37652.02 37652.03 37652.04 37652.07
10 FROM REPORT --> 044SBC3102 044SBC3201 044SBC3202 044SBC3301 044SBC3302 044SBC3401
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
DATE ANALYZED ---> 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
MATRIX ----------> Soil Soi l Soi l Soi l Soi l Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

7439-97-6 Mercury (Hg) 0.05 U 0.03 u 0.04 0.03 U 0.07 0.03 u
7440-38'2 Arsenic (As) 6.4 J 6.3 J 5.6 J 8.3 J 5.4 J 6.7 J
7440·43·9 Cadmium (Cd) 0.39 J 0.03 U 0.03 U 0.03 U 0.15 J 0.04 J
7440-50·8 Copper (Cu) 7.9 J 4. J 9.7 J 7.2 J 10. , J 7.4 J
7440·02·0 Nickel (Ni) 16.6 J 1.8 J 5.6 J 5. J 7.5 J 4.9 J
7782·49·2 Selenium (Se) 1.5 J 0.42 U 0.45 U 0.44 U 0.45 U 0.43 U
7440·28·0 Thallium (Tl) 0.63 U 0.58 J 0.44 U 0.43 U 0.44 U 0.42 u
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METALS-S'J SAMPLE ID -------> 044-S-BC35'01 044-S-BC35-02 044-S-BC36-01 044-S-BC37-01 044-S-BC37-02 044-S-BC38-01
ORIGINAL ID ___ po> 044SBC3501 0445BC3502 044SBC3601 044SBC3701 044SBC3702 044SBC3801
LAB SAMPLE ID _po> 37600.20 37600.21 37636.11 37652.08 37652.09 37652.12
ID FROM REPORT --> 044sBC3501 044SBC3502 044SBC3601 044SBC3701 044SBC3702 044SBC3801
SAMPLE DATE -----> 03/03/99 03/03/99 03/04/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/08/99 03/10/99 03/10/99 03/10/99
DATE ANALYZED ---> 03/06/99 03/06/99 03/08/99 03/10/99 03/10/99 03/10/99
MATRIX ----------> So;1 So; I Soil So; I Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37600 VAL 37600 VAL 37636 VAL 37652 VAL 37652 VAL 37652 VAL

7439-97-6 Mercury (Hg) 0.04 U 0.04 U 0.04 U 0.08 0.04 0.04 U

7440-38-2 Arsenic (As) 90.8 6.8 J 12.9 J 14.4 J 2.8 J 6.8 J

7440-43-9 Cadmium (Cd) 0.44 J 0.51 J 0.3 J 0.36 J 0.12 J 0.2 J
7440-50-8 Copper (Cu) 35.3 J 8.9 J 9.2 J 33.1 J 23.4 J 7.1 J
7440-02-0 Nickel (Ni) 33.8 J 21.1 J 9.9 J 14.8 J 5.4 J 13.8 J
7782-49-2 Selenium (Se) 5.4 J 1.7 J 0.89 J 0.7 J 0.47 U 0.49 U
7440-28-0 Thall ium (Tl) 1.8 J 0.54 U 0.45 u 0.43 U 0.46 U 0.47 u

,
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~ETALS-S\I
SAMPLE 10 _______> 044-S"8C38-02 044-S-BC39-01 044-5-8C39-02 044-5-8C40-01 044-C-8C40-01 044-S-8C40-02
ORIGINAL 10 ____ a> 0445BC3802 0445BC3901 04458C3902 0445BC4001 044CBC4001 04458C4002
LAB SAMPLE ID __ a> 37652.13 37652.10 37652.11 37652,14 37652.15 37652.16
10 FROM REPORT _a> 0445BC3802 044S8C3901 0445BC3902 0445BC4001 044CBC4001 04458C4002
SAMPLE DATE ____ a> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED '--> 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
DATE ANALYZED __ a> 03110/99 03/10/99 03/10/99 03/10/99 03/10/99 03/10/99
MATRIX ----------> Soil 50i l Soil 50i l Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

7439-97-6 Mercury (Hg) 0.29 0.04 U 0.22 0.08 0.06 0.11
7440-38-2 Arsenic (As) 26.8 J 14.6 J 24.2 J 14.6 J 12.6 J 12.3 J
7440-43'9 Cadmium (Cd) 0.18 J 0.26 J 0.2 J 0.13 J 0.14 J 0.04 U
7440-50-8 Copper (Cu) 37.9 J 13.1 J 35.4 J 26.1 J 20. J 13. J
7440-02-0 Nickel eNi) 14. J 25.3 J 18.3 J 25.3 J 24.8 J 16.2 J
7782-49-2 Selenium (Se) 0.82 U 0.54 U 0.8 U 0.63 J 0.5 U 0.58 U
7440-28-0 Tha l Li um (Tl) 0.8 u 0.53 u 0.78 U 0.46 u 0.49 u 0.56 U
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IETALS-SU SAMPLE [D -------> 044-C-BC40-02 044-S'BC41'01 044-C-BC41-01 044-S-BC41-02 044-C-BC41-02 044-S-BC42-01
OR[GINAL [0 -----> 044CBC400Z 044SBC4101 044CBC4101 044SBC410Z 044CBC4102 044SBC4201
lAB SAMPLE [D ---> 37652.17 37653.01 37653.02 37652.18 37652.19 37653.06
ID FROM REPORT --> 044CBC4002 044SBC4101 044CBC4101 044SBC4102 044CBC4102 044S11C4201
SAMPLE DATE ----~> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/10/99 03/'1/99 03/11/99 03/10/99 03/10/99 03/11/99
DATE ANALYZED ---> 03/10/99 03/11/99 03/11/99 03/10/99 03/10/99 03/11/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

7439-97-6 Mercury (Hg) 0.23 0.05 0.04 0.14 0.09 0.04 u
7440-38-2 Arsenic (As) 15.8 J 7.6 J 10.8 J 19. J 16. J 45.7
7440-43-9 Cadmium (Cd) 0.05 U 0.1 J 0.07 J 0.29 J 0.1 J 1.9 J
7440-50-8 Copper (Cu) 24.3 J 5.3 J 7.7 J 17.9 J 11 . J 73. J
7440-02-0 ~ickel (~i) 12.8 J 4.8 J 9.2 J 10.2 J 7.4 J 76.2 J
7782-49-2 Selenium eSe) 0.6 U 0.46 U 0.49 U 0.7 u 0.56 U 1.8 J
7440-28-0 Thall ium eTl) 0.7 J 0.45 U 0.47 U 0.68 U 0.54 U 0.55 u

,
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~ETALS-S\I SAMPLE ID -------> 044-S-BC42-02 044-S-BC43·01 044-C-BC43-01 044-S-BC43-02 044-C-BC43-02 044-S-BC44-01
ORIGINAL ID -----> 044SBC4202 044SBC4301 044CBC4301 044SBC4302 044CBC4302 044SBC4401
LAB SAMPLE ID ---> 37653"07 37652.20 37652.21 37653.03 37653"04 37653.08
ID FR(Jt REPORT --> 044SBC4202 044SBC4301 044CBC4301 044SBC4302 044CBC4302 044SBC4401
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03111199 03/10/99 03/11/99 03/11/99 03/11/99 03/11/99
DATE ANALYZED ---> 03/11/99 03/10/99 03/12/99 03/11/99 03/'1/99 03/11/99
MATRIX ----------> Soil So; l Soil Soil Soil Soi I
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

7439-97-6 Mercury (Hg) 0.2 0.04 u 0.03 U 0.04 u 0.04 u 0.8
7440-38-2 Arsenic (As) 12.3 J 28.9 26.9 3.3 J 2. J 18.4
7440-43-9 Cadmium (Cd) 0.19 J 0.05 J 0.03 u 0.08 J 0.04 U 0.03 u
7440-50-8 Copper (Cu) 16.7 J 39. J 10.1 J 5. J 1.3 J 7.7 J
7440-02-0 Nickel (Ni) 89.5 J 1.2 J 0.91 J 61.4 J 13.1 J 1.6 J
7782-49-2 Selenium (Se) 0.64 U 0.64 J 0.54 J 0.69 J 0.51 U 0.74 J

7440-28-0 Thallium (Tl) 0.62 U 0.46 U 0.45 u 0.58 u 0.5 U 0.45 u

,

., .", ,". "T 'P ..,. • .::J _ ~ ,..... ~ ~.~, _ L ~ ...... --1.- L
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~ETALS-S\I SAMPLE 10 -------> 044-S-BC44-02 044-S-BC45-01 044-S-BC45-02 044-S-BC46-01 044'C-BC46-0' 044 -S- BC46-.02
ORIGINAL 10 -----> 044SBC4402 0445BC4501 044SBC4502 04458C4601 044CBC460' 044SBC4602
LAB SAMPLE 10 ---> 37653.09 37653.10 37653.'1 37653.12 37653.13 37653.14
10 FROM REPORT --> 044SBC4402 044SBC4501 044S8C4502 04458C4601 044CBC4601 044SBC4602
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/11/99 03/11/99 03/"/99 03/11/99 03/11/99 03/'1/99
DATE ANALYZED ---> 03/11199 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99
MATRIX ----------> Soi l Soi l Soil Soil Soi l Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

7439-97- 6 Mercury (Hg) 0.04 U 0.04 U 0.04 U 0.03 U 0.04 U 0.04 U
7440-38-2 Arsenic (As) 19.3 J 3.4 J 3.5 J 12.8 J 8.9 J 29.7 J
7440-43'9 Cadmium (Cd) 0.51 J 0.59 J 0.04 U 0.44 J 0.35 J 1. J
7440·50·8 Copper (CU) 158. J 14.2 J 4.6 J 9.1 J 9.6 J 39.1 J
7440-02-0 ~ickel (Ni) 27.8 J 26.5 J 48.5 J 40.6 J 40.3 J 39.8 J
7782-49-2 Selenium (Se) 0.85 J 1.8 J 0.57 U 0.47 U 0.49 u 1.1 J
7440-28-0 ThaL l ium (Tl) 0.52 u 0.51 U 0.56 U 0.46 u 0.48 U 0.51 U

. ,. ......... ., . ,
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METALS-SW SAMPLE 10 -------> 044-C-BC46-02 044-S-BC47-01 044-C-BC47-01 044-S-BC47-02 044-C-BC47-02 044-S-BC48-01
ORIGINAL 10 -----> 044CBC4602 044SBC4701 044CBC4701 044SBC4702 044CBC4702 044SBC4801
LAB SAMPLE 10 ---> 37653.15 37653.16 37653.17 37653.18 37653.19 37653.22
10 FROM REPORT --> 044CBC4602 044SBC4701 044CBC4701 044SBC4702 044CBC4702 044SBC4801
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99
DATE ANALYZED ---> 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99 03/12/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

7439'97-6 Mercury (Hg) 0.04 U 0.04 U 0.04 U 0.04 J 0.04 U 0.05 u
7440-38-2 Arsenic (As) 16.6 J 12.5 J 18. J 2. J 2.5 J 6.4 J
7440-43-9 Cadmium (Cd) 0.76 J 0.05 J 0.04 U 0.11 J 0.18 J 0.25 J
7440-50-8 Copper eCu) 49.4 J 14. J 15.4 J 10.1 J 15.7 J 6.1 J
7440-02-0 Nickel eNi) 12.2 J 7.7 J 5.8 J 7.6 J 9.5 J 15.1 J
7782-49-2 Selenium (Se) 1.1 J 0.53 J 0.62 J 0.49 U 0.55 u 1. J
7440'28-0 Thall ium (Tl) 0.48 U 0.48 U 0.55 U 0.48 U 0.54 U 0.6 U

I
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METALS-S\I SAMPLE ID -------> 044-S-BC48"02 044-S-BC49-01 044-S-BC49-02 044-S-BC50-01
ORIGINAL ID -----> 044SBC4802 044SBC4901 044SBC4902 044SBC5001
LAB SAMPLE ID ---> 37653.23 37653.20 37653.21 37653.05
1D FROM REPORT --> 044SBC4802 044SBC4901 044SBC4902 044SBC5001
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/11/99 03/11/99 03/11/99 03/11/99
DATE ANALYZED ---> 03/12/99 03/11/99 03/12/99 03/11/99 ,
MATRIX ----------> Soil Soil Soil Soi l
UNITS -----------> MG/KG MG/KG MG/KG MG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL

7439-97-6 Mercury (Hg) 0.04 U 0.1 0.04 U 0.04
7440-38'2 Arsen i c (As) 7.3 J 14.7 J 4. J 3.7 J

7440'43-9 Cadmium (Cd) 0.57 J 0.55 J 0.48 J 0.04 J

7440-50-8 Copper (Cu) 10.4 J 52. J 8.2 J 4.3 J

7440-02-0 Nickel (Ni) 31. J 35.1 J 24.6 J 3.5 J

7782-49-2 Selenium (Se) 1.7 J 1.2 J 0.76 J 0.46 U

7440-28-0 Tha l Li um (T l ) 0.59 U 0.44 U 0.52 u 0.45 u
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SIJ-SVOA SAMPLE [0 _______> 044-S-BC01-01 044-S-BC01-02 044-S-BC02-01 044-S-BC02-02 044-S-BC03-01 044-S-BC03-02
ORIGINAL ID ____ A> 044SBC0101 044SBC0102 044SBC0201 044SBC0202 044SBC0301 044SBC0302
lAB SAMPLE ID __ A:> 37600.03 37600.04 37600.01 37600.02 37600.07 37600.06
[0 FROM REPORT _A> 044SBC0101 044SBC0102 044SBC0201 044SBC0202 044SBC0301 044S8C0302
SAMPLE DATE ____ A> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED --> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE ANALYZED __ A> 03/09/99 03/09/99 03/09/99 03/09/99 03/10/99 03/09/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS ----. __ .---> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

108-95-2 Phenol 400. U 490. U 420. U 540. U 360. U 490_ U

111-44-4 bis(2-Chloroethyl)ether 400. U 490. U 420. U 540. U 360. U 490_ U

95-57-8 2-Chlorophenol 400. U 490. U 420. U 540. U 360. u 490. u
541-73-1 1,3-Dichlorobenzene 400. u 490. U 420. u 540. u 360. U 490. U

106-46-7 1,4-0ichlorobenzene 400. U 490. U 420. u 540. U 360. U 490. u
100-51-6 Benzyl alcohol 400. U 490. U 420. U 540. U 360. u 490. U

95-50-1 1,2-0ichlorobenzene 400. U 490. U 420. U 540. U 360. U 490. U

95-48-7 2-Methylphenol (o-CresoL) 400. U 490. U 420. U 540. U 360. U 490. u
106-44-5 4-Methylphenol (p-Cresol) 400. u 490. U 420. U 540. U 360. U 490. U
621-64-7 N-Nitroso-di-n-propylamine 400. U 490. U 420. U 540. U 360. U 490. U

67- 72·1 Hexachloroethane 400. U 490. U 420. U 540. U 360. U 490. U
98-95-3 Nitrobenzene 400. U 490. u 420. U 540. U 360. U 490. u
78-59-1 Isophorone 400. U 490. U 420. U 540. U 360. U 490. u
88-75-5 2-Nitrophenol 400. U 490. " f,;n " I:::l.n U 360. U 490. uu "'LV. V ... ..,.."".

105-67-9 2,4-0imethylphenol 400. U 490. U 420. U 540. U 360. U 490. U

65-85-0 Benzoic acid 990. U 1200. U 1000. u 1400. U 910. U 1200. U

111-91-1 bis(2-Chloroethoxy)methane 400. U 490. U 420. U 540. u 360. u 490. U

120-83-2 2,4-Dichlorophenol , 400. U 490. u 420. U 540. U 360. u 490. U

120-82-1 1,2,4-Trichlorobenzene 400. U 490. U 420. U 540. U 360. U 490. U

91-20-3 Naphtha lene 160. J 490. u 130. J 540. U 220. J 490. u
106-47-8 4-Chloroani line 400. U 490. U 420. U 540. U 360. U 490. U

87-68-3 Hexachlorobutadiene 400. U 490. u 420. U 540. U 360. U 490. u
59-50-7 4-Chloro-3-methylphenol 400. U 490. U 420. u 540. u 360. U 490. U

91-57-6 2-MethylnaphthaLene 290. J 490. U 230. J 540. U 410. 36. J
77-47-4 Hexachlorocyclopentadiene 400. U 490. u 420. u 540. U 360. U 490. U
88-06-2 2,4,6-Trichlorophenol 400. U 490. U 420. U 540. U 360. U 490. U

95-95-4 2,4,5-Trichlorophenol 990. U 1200. U 1000. U 1400. U 910_ U 1200. u
91-58-7 2-Chloronaphthalene 400. U 490. U 420. U 540. U 360. u 490. u
88-74-4 2-Nitroaniline 990. U 1200. U 1000. U 1400. U 910. U 1200. U

131-11-3 Dimethyl phthalate 400. U 490. U 420. U 540. U 360. u 490. u
606-20-2 2,6'Dinitrotoluene 400. U 490. u 420. u 540. U 360. U 490. U

208-96-8 Acenaphthylene 400. U 490. U 420. U 540. u 360. u 490. U
99-09-2 3-Nitroaniline 990. U 1200. U 1000. U 1400. U 910. u 1200. U
83-32-9 Acenaphthene 400. U 490. U 420. u 540. U 360. U 490. u
51-28'5 2,4-0initrophenol 990. U 1200. U 1000. U 1400. U 910. u 1200. u

100-02-7 4-N 1trophenol 990. U 1200. u 1000. U 1400. U 910. u 1200. u
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J-5VOA SAMPLE ID -------> 044" 5- BCO 1-01 044-5-8£:01-02 044-S-BC02-01 044-S-BC02-02 044-5-BC03-01 044-5-B£:03-02
ORIGINAL ID -----> 0445BC0101 0445BC0102 044SBC0201 044SBC0202 0445BC0301 0445BC0302
LAB SAMPLE 10 ---> 37600.03 37600.04 37600.01 37600.02 37600.07 37600.08
[0 FROM REPORT --> 0445BC0101 044SB£:0102 0445BC0201 0445BC0202 0445BC0301 04456C0302
SAMPLE DATE -----> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED --> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE ANALYZED ~--> 03/09/99 03/09/99 03/09/99 03/09/99 03/10/99 03/09/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

121-14-2 2,4-0initrotoluene 400. U 490. U 420_ U 540. U 360. U 490. U

132-64-9 Dibenzofuran 85. J 490. U 71. J 540. U 120. J 490. U

84-66-2 Diethylphthalate 400. U 490. U 420. U 540. U 360. U 490. U

7005-72-3 4-Chlorophenylphenylether 400. U 490. U 420. U 540. U 360_ U 490. U

86-73-7 Fluorene 400. U 490. U 420. U 540. U 22. J 490. U

100-01-6 4-Nitroani line 990. U 1200. U 1000. u 1400. U 910. U 1200. u
534-52-1 2-Methyl-4,6-Dinitrophenol 990. U 1200. U 1000. U 1400. U 910. U 1200. U

86- 30-6 N-Nitrosodiphenylamine 400. U 490. U 420. U 540. U 360. U 490. U

101-55-3 4-Bromophenyl-phenylether 400. U 490. U 420. u 540. u 360. u 490. U

118-74-1 Hexachlorobenzene 400. U 490. U 420. U 540. U 360. U 490. U

87-86-5 Pentachlorophenol 990. U 1200. U 1000. U 1400. U 910. U 1200. U

85-01-8 Phenanthrene 250. J 490. U 240. J 540. u 370. 33. J

120-12-7 Anthracene 400. U 490. U 27. J 540. U 31. J 490. U

84-74-2 Di-n-butyLphtnatate 400. lJ 490. U 420. U 540. U 360. U 490. U

206-44-0 Fluoranthene 77. J 490. U 97. J 540. U 150_ J 490. u
129-00-0 pyrene 79. J 490. U 89. J 540. U 160. J 490. u
85-68-7 ButylbenzyLphthalate 400. u 490. U 420. U 540. U 360. U 490. U

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 400. U 490. U 420. U 540. U 360. U 490. U

91-94-1 3,3'-Dichlorobenzidine 790. U 970. U 840. U 1100. U 720. UJ 980. U

56-55-3 Benzo(a)anthracene 51. J 490. u 52. J 540. U 100. J 490. U

218-01 -9 Chrysene 97. J 490. U too. J 540. U 190. J 490. U

117-84-0 Di-n-octyl phthalate 400. U 490. U 420. U 540. U 360. u 490_ U

205-99-2 Benzo(b)fluoranthene 67. J 490. U 68. J 540. U 200. J 490. U

207-08-9 Benzo(k)fluoranthene 67. J 490. U 77. J 540. U 170. J 490. U

50-32-8 Benzo(alpyrene 49. J 490. U 57. J 540. U 130. J 490. U

193-39'5 Indeno(1,2,3-cd)pyrene 400. U 490. U 26. J 540. U 67. J 490. U

53-70-3 Dibenz(a,h)anthracene 400. U 490. U 420. u 540. u 44. J 490. U

191-24-2 Benzo(g,h,i)perylene 400. U 490. U 29. J 540. U 73. J 490. U

108-60-1 2,2"oxybis(1-Chloropropane) 400. U 490. U 420. U 540. U 360. U 490. U

......... -e. 'T.,. ....... ,-:-...J-..!----.: ....... -. f'""t.-.. .... --..,_ ...... ~ ....... ..a..
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J-SVOA SAMPLE [D -------> 044-S"BC04·01 044-S-BC04-02 044-S-BC05-01 044-S-BC05-02 044-S-BC06-01 044-S-BC06-02
ORIGINAL ID -----> 044SBC0401 0445BC0402 0445BC0501 044SBC0502 0445BC0601 044SBC0602
LAB SAMPLE 10 ---> 37600.05 37600.06 37600.09 37600.10 37600.11 37600.12
1D FRt14REPORT --> 044S6C0401 044SBC0402 044SBC0501 044S6C0502 044SB00601 044sBC0602
SAMPLE DATE -----> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED --> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE ANALYZED ---> 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99
MATRIX ----------> Soil Soil Soil Soi l Soil Soi l
UNITS -----------> VG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

108-95-2 Phenol 470. u 550. V 470. u 690. V 460. V 630. u
111-44-4 bis(2-Chloroethyl)ether 470. u 550. U 470. u 690. V 460. U 630. U
95-57-8 2-Chlorophenol 470. U 550. V 470. U 690. U 460. V 630. U

541-73-1 1,3-0ichlorobenzene 470. U 550. V 470. U 690. V 460. V 630. U
106-46-7 1,4-Dichlorobenzene 470. U 550. V 470. V 690. u 460. V 630. U
100-51-6 Benzyl alcohol 470. V 550. V 470. V 690. U 460. V 630. U
95-50-1 1,2-Dichlorobenzene 470. V 550. U 470. u 690. U 460. u 630. V
95-48'7 2'Methylphenol (o-Cresol) 470. u 550. u 470. U 690. V 460. V 630. V

106-44-5 4'Methylpheno! (p-Cresol) 470. V 550. V 470. V 690. U 460. V 630. V
621- 64-7 N-Nitroso-di-n-propylamine 470. U 550. U 470. U 690. U 460. U 630. V
67'72-1 Hexachloroethane 470. u 550. V 470. U 690. U 460. u 630. U
98'95-3 Nitrobenzene 470. U 550. U 470. U 690. V 460. u 630. V
78- 59-1 Isophorone 470. u 550. V 470. u 690. V 460. u 630. U
88-75-5 2-Nitrophenol 470. u ~~n " I."n- II 690. U 460. u 630. UJJV. U IofIV. '"105-67-9 2,4·oimethylphenol 470. V 550. u 470. V 690. V 460. V 630. U
65 -85-0 Benzoic acid 1200. V 1400. V 1200. u 1700. V 1200. u 1600. u

111-91-1 bis(2-Chloroethoxy)methane 470. V 550. u 470. V 690. V 460. V 630. V
120-83-2 2,4-Dichlorophenol 470. V 550. V 470. V 690. U 460. V 630. U
120-82-1 1,2,4-Trichlorobenzene 470. V 550. U 470. V 690. V 460. V 630. V
91-20-3 Naphthalene 470. V 550. u 470. V 690. U 460. V 630. V

106-47-8 4-Chl0 roan i line 470. V 550. V 470. V 690. V 460. V 630. V
87-68-3 Hexachlorobutadiene 470. V 550. u 470. V 690. u 460. V 630. u
59-50-7 4-Chloro-3-methylphenol 470. V 550. V 470. U 690. V 460. V 630. V
91-57-6 2-Methylnaphthalene 470. U 550. V 470. V 690. u 460. V 630. V
77-47-4 Hexachlorocyclopentadiene 470. U 550. V 470. u 690. V 460. U 630. V
88-06-2 2,4,6-Trichlorophenol 470. V 550. V 470. V 690. V 460. U 630. V
95 -95-4 2,4,5'Trichlorophenol 1200. V 1400. V 1200. V 1700. V 1200. V 1600. V
91-58-7 2-Chloronaphthalene 470. U 550. V 470. U 690. u 460. V 630. V
88-74-4 2-Nitroaniline , 1200. V 1400. V 1200. V 1700. u 1200. V 1600. U

131'11-3 Dimethyl phthalate 470. V 550. V 470. V 690. V 460. V 630. V
606-20-2 2,6-Dinitrotoluene 470. V 550. U 470. U 690. V 460. u 630. V
208'96-8 Acenaphthylene 470. V 550. V 470. V 690. U 460. U 630. u
99-09-2 3-N i troani line 1200. V 1400. U 1200. V 1700. V 1200. V 1600. V
83-32-9 Acenaphthene 470. U 550. U 470. U 690. V 460. V 630. V
51-28-5 2,4-Dinitrophenol 1200. V 1400. V 1200. V 1700. u 1200. V 1600. V

100-02-7 4-Nitrophenol 1200. V 1400. V 1200. u 1700. u 1200. V 1600. V

• ~. ,..-.... ., • ':"I ,_. _ ,..... _ ~ __ , _ ~_
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,l-SVOA SAMPLE ID -------> 044'S-Bt04-01 044-S-BC04'02 044-S-BC05-01 044-S-BC05-02 044'S-BC06-01 044-S-aC06-02
ORIGINAL 10 -----> 044SBC0401 044SBC0402 044SBC0501 044SBC0502 044SBC0601 044SBC0602
LAB SAMPLE 10 ---> 37600.05 37600.06 37600.09 37600.10 37600.11 37600.12
ID FROM REPORT --> 044SBC0401 044SBC0402 044SBC0501 044SBC0502 044SBC0601 044SBC0602
SAMPLE DATE -----> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED --> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE ANALYZED ---> 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS ------ .. ---> UG/KG UG/KG UG/KG UG/KG UG/KG VG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

121-14-2 2,4-Dinitrotoluene 470. U 550. U 470. U 690. U 460. V 630. U

132-64-9 Dibenzofuran 470. U 550. U 470. U 690. U 460. U 630. U
84-66-2 Diethylphthalate 470. U 550. U 470. u 690. U 460. U 630. U

7005-72-3 4-Chlorophenylphenylether 470. U 550. U 470. U 690. U 460. u 630. u
86- 73-7 Fluorene

,

470. U 550. U 470. U 690_ U 460. U 630. U

100-01-6 4'Nitroaniline 1200. U 1400. U 1200. U 1700. U 1200. U 1600. U
534-52-1 2-Methyl-4,6-Dinitrophenol 1200. U 1400. u 1200_ U 1700. U 1200. U 1600. u
86-30-6 N-Nitrosodiphenylamine 470. U 550. U 470. u 690. u 460. u 630. u

101-55-3 4-Bromophenyt-phenylether 470. U 550. u 470. u 690. u 460. U 630. u
118-74-1 Hexachlorobenzene 470. U 550. u 470. U 690. U 460. U 630. U
87-86-5 Pentachlorophenol 1200. U 1400. U 1200. U 1700. u 1200. U 1600. U
85-01-8 Phenanthrene 470. U 550. U 470. U 690. U 460. U 630. U

120-12'7 Anthracene 470. U 550. U 470. U 690. U 460. u 630. u
84-74-2 Di-n-butyLphthaLate 470. U 550. U 470. U 690. .. 460. " 630. uv "

206-44'0 Fluoranthene 470. U 550. U 470. u 690. U 460. U 110. J
129-00-0 pyrene 470. U 550. U 470. u 120. J 460. U 150. J
85-68-7 Butylbenzylphthalate 470. U 550. u 470. U 690. U 460. U 630. U

117-81'7 bis(2-Ethylhexyl)phthalate (BEHP) 470. U 550. U 470. U 690. U 460. U 630. U
91-94-1 3,3'-Dichlorobenzidine 950. U 1100. u 940. U 1400. U 920. U 1200. U
56-55-3 Benzo(a)anthracene 470. U 550. U 470. U 690. U 460. u 56. J

218-01'9 Chrysene 470. U 550. U 470. U 35. J 460. U 74. J
117-84-0 Di-n-octyl phthalate 470. U 550. u 470. u 690. U 460. u 630. u
205-99'2 Benlo(b)fluoranthene 470. U 550. u 470. U 690. U 460. u 110. J
207·08-9 Benzo(k)fluoranthene 470. U 550. u 470. U 57. J 460. U 120. J
50-32-8 Benlo(a)pyrene 470. U 550. u 470. u 37. J 460_ U 95. J

193-39-5 Indeno(1,2,3-cd)pyrene 470. U 550. U 470. U 690. U 460. U 630. U
53-70-3 Dibenz(a,h)anthracene 470. U 550. U 470. U 690. U 460. U 630. U

191·24·2 Benzo(g,h,i)perylene 470. U 550. U 470. U 690. U 460. u 630. U

108'60-1 2,2'-oxybis(1-Chloropropane) 470. U 550. U 470. U 690. U 460. U 630. U
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~-SVOA
SAMPLE 10 _______ > 044'S-BC07-01 044-S-BC07-02 044-S-BC08-01 044-S-BC08-02 044-S-BC09-01 044-S~BC10-01
ORIGINAL 10 ____ A> 044SBC0701 044SBC0702 044SBC0801 044SBC0802 044SBC0901 044SBC1001
LAB SAMPLE 10 _ow> 37600.13 37600,14 37600.16 37600.17 37600.15 37600.18
ID FROM REPORT .-> 044SBC0701 044SBC0702 044SBC0801 044SBCOM2 044SBC0901 044SBC1001
SAMPLE DATE ____ A> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED _A> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE ANALYZED _ow> 03/09/99 03/09/99 03/10/99 03/10/99 03/10/99 03/10/99
MATRIX ____ ow_wow> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

108-95-2 Phenol 470. U 440. U 550. U 580. U 500. U 390. U
111-44-4 bis(2-Chloroethyl)ether 470. U 440. U 550. U 580. U 500. U 390. U
95-57-8 2-ChlorophenoL 470. U 440. U 550. U 580. U 500. U 390. U

541-73-1 l,3-Dichlorobenzene 470. U 440. U 550. U 580. U 500. u 390. u
106-46-7 1,4-Dichlorobenzene 470. U 440. U 550. U 580. U 500. u 390. U
100·51·6 BenzyL alcohol 470. U 440. U 550. U 580_ u 500. U 390. u
95-50" 1,2-Dichlorobenzene 470. U 440. U 550. U 580. u 500. U 390. U
95-48-7 2-Methylphenol (o'Cresol) 470. U 440. U 550. U 580. U 500. U 390. U

106-44-5 4-Methylphenol (p-Cresol) 470. U 440. U 550. U 580. U 500. U 390. U
621'64-7 N-Nitroso-di-n-propylamine 470. U 440. U 550. U 580. U 500. U 390. U
67·72·1 Hexachloroethane 470. U 440. U 550. U 580. U 500. U 390. u
98-95-3 Nitrobenzene 470. U 440. U 550. u 580. u 500. U 390. U
78-59-1 Isophorone 470. U 440. U 550. U 580. U 500. U 390. U
88-75-5 Z-Nitrophenol 470. U 440. U !t"t"n. U 580. " 500. u 390. U.J,)v. v

105'67-9 2,4-Dimethylphenol 470. U 440. U 550. U 580. U 500. U 390. U
65-85-0 Benzoic acid 1200. U 1100. U 1400. U 1400. U 1200. U 980. U

111 -91-1 bis(2-Chloroethoxy)methane 470. U 440. U 550. U 580. U 500. U 390. U
120-83-2 2,4-Dichlorophenol 470. U 440. u 550. U 580. u 500. u 390. U
120-82-1 l,2,4-Trichlorobenzene 470. U 440. U 550. U 580. U 500. U 390. U
91-20-3 Naph the lene 470. U 440. U 550. U 580. U 500. U 390. U

106-47-8 4-Chtoroeniline 470. U 440. U 550. U 580. U 500. u 390. U
87-68-3 Hexachlorobutadiene 470. U 440. U 550. U 580. u 500. U 390. U
59-50-7 4-Chloro-3-methylphenol 470. U 440. U 550. u 580. U 500. u 390. U
91-57-6 2-Methylnaphthalene 470. U 440. u 550. u 580. u 500. u 40. J
77-47-4 Hexachlorocyclopentediene 470. U 440. U 550. U 580. u 500. U 390. U
88-06-2 2,4,6-Trichlorophenol 470. U 440. U 550. u 580. u 500. u 390. U
95-95-4 2,4,5-Trichlorophenol 1200. U 1100. U 1400. U 1400. U 1200. u 980. U
91 -58-7 2-Chloronaphthalene 470. U 440. U 550. U 580_ u 500. U 390. U
88-74'4 2-Nitroaniline 1200. U 1100. U 1400. U 1400. U 1200. U 980. U

131-11-3 Dimethyl phthalate 470. U 440. U 550. U 580. U 500. U 390. U
606-20-2 2,6-Dinitrotoluene 470. U 440. U 550. U 580. U 500. u 390. U
208-96-8 AcenaphthyLene 470. U 440. U 550. U 580. u 500. U 390. U
99-09-2 3-NitroaniLine 1200. U 1100. U 1400. U 1400. U 1200. u 980. u
83-32-9 Acenephthene 470. U 440. U 550. U 580. U 500. u 390. U
51-28-5 2,4-Dinitrophenol 1200. U 1100. U 1400. U 1400. U 1200. U 980_ U

100-02-7 4-Nitrophenol 1200. U 1100. U 1400. U 1400. U 1200. u 980. u
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;W-SVOA SAMPLE 10 -------> 044"S-BC07-01 044-S-BC07-02 044-S-BC08-01 044-S-~C08-02 044-s-aC09-01 044-s-aC10-01
ORIGINAL ID ____ A> 044SBC0701 044SBC0702 044SBC080t 044SBC0802 044SBC0901 044SBC1001
LAB SAMPLE ID __ A> 37600.13 37600.14 37600.16 37600.17 37600.15 37600.18
10 FROM REPORT _A> 044SBC0701 044SBC0702 044SBC0801 044SBC0802 044SBC0901 044SBC1001
SAMPLE DATE -----> 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99 03/03/99
DATE EXTRACTED _A> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE ANALYZED ---> 03/09/99 03/09/99 03/10/99 03/10/99 03/10/99 03/10/99
MATRIX ----------> Soil Soil Soil Soil SoH Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL 37600 VAL

121-14-2 2,4-Dinitrotoluene 470. U 440. U 550. U 580. U 500. u 390_ U
132-64 -9 Dibenzofuran 470. U 440. U 550. u 580. u 500. U 390. U
84-66-2 Diethylphthalate 470. U 440. U 550. U 580. U 500. U 390. U

7005-72-3 4-ChLorophenyLphenyLether 470. U 440. U 550. U 580. U 500. U 390. U
86-73- 7 FLuorene 470. U 440. U 550. U 580. u 500. U 390_ U

100-01-6 4-NitroaniLine 1200. U 1100. U 1400. u 1400. U 1200. U 980. u
534-52-1 2-Methyl-4,6-Dinitrophenol 1200. U 1100. u 1400. U 1400. U 1200. u 980. U

86-30-6 N-Nitrosodiphenylamine 470. U 440. U 550. u 580. u 500. u 390. U

101-55-3 4-BromophenyL-phenyLether 470. U 440. U 550. U 580. u 500. u 390. U
118-74-1 HexachLorobenzene 470. U 440. U 550. U 580. U 500. U 390. U
87-86-5 PentachlorophenoL 1200. U 1100. U 1400. U 1400. U 1200. u 980. u
85-01-8 Phenanthrene 470. U 440. U 550. U 580. u 500. u 40. J

120-12-7 Anthracene 470. U 440. U 550. U 580. U 500. U 390. U
84-74-2 Di·n-butylphthaLate 470. U 440. U ~r-n. U 580 .. " 500. U 390. U:.J.Jv. v

206-44-0 FLuoranthene 470. U 440. u 550. U 580. U 500. U 390. u
129-00-0 Pyrene 470. u 440. U 550. U 580_ U 500. u 390. u
85-68-7 ButyLbenzyLphthaLate 470. U 440. u 550. u 580. u 500. U 390. U

117-81-7 bis(2'EthyLhexyl)phthalate (BEHP) 470. U 440. u 550. u 580. U 500. U 390. U
91-94-1 3,3'-Diehlorobenzidine 940. U B70. U 1100. u 1200. u 1000. u 790. u
56-55-3 Benzo(a)anthracene I 470. U 440. U 550. u 580. U 500. U 390. U

218-01-9 Chrysene 470. U 440. U 550. U 33. J 500. U 20. J
117-B4-0 Di-n-oetyl phthaLate 470. U 440. U 550. U 580. u 500. u 390. U
205-99-2 Benzo(b)fluoranthene 470. U 440. U 550. U 40. J 500. U 390. U
207·08·9 Benzo( k) fl uoranthene 470. U 440. U 550. U 38. J 500. U 390. U
50-32-8 Benzo(a)pyrene 470. U 86. J 550. U 35. J 500. u 390. U

193'39-5 Indeno(1,2,3-cd)pyrene 470. U 440. U 550. U 580. u 500. u 390. U
53-70-3 Dibenz(a,h)anthracene 470. U 440. u 550. U 580. U 500. u 390. U

191-24-2 Benzo(g,h,i)perylene 470. U 440. U 550. U 580. u 500. U 390. U
108-60-1 2,2'-oxybis(1-ChLoropropane) 470. U 440. U 550. u 580. u 500. U 390. U
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ilJ-SVOA
SAMPLE ID _______>

044-S-BC10-02 044-S-BC11-01 044- S- Bcn -02 044-S-BC12-01 044-S-BC12-02 044-S-BC13-01
ORIGINAL ID __ woo> 044SBC100Z 044SBC1101 044SBC1102 044SBC1201 044SBC1202 044SBC1301
LAB SAMPLE ID _OM> 37600.19 37636.07 37636.08 37636_01 37636.02 37636.03
ID FROM REPORT --> 044SBC1002 044SBC1101 044SBC1102 044SBC1Z01 044SBC1202 044SBC1301
SAMPLE DATE ___ OM> 03/03/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/04/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED _OM> 03/10/99 03/11/99 03/11/99 03/11/99 03/15/99 03/15/99
MATRIX ____ OM_MOO> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

108-95-2 Phenol 520. U 540. U 500. U 430. U 410. U 480. U

111-44-4 bis(2-Chloroethyl)ether 520. U 540. U 500. U 430. U 410. U 480. U
95-57-8 2-Chlorophenol 520. U 540. U 500. u 430. U 410. U 480. U

541-73-1 1/3-0ichlorobenzene 520. U 540. U 500. U 430. U 410. U 480. u
106-46-7 1,4-0ichlorobenzene 520. U 540. U 500. u 430. U 410. U 480. u
100-51-6 Benzyl alcohol 520. u 540. U 500. U 430. U 410. U 480. U
95-50-1 1/2-Dichlorobenzene 520. u 540. u 500. U 430. U 410. U 480. U
95-48-7 2-Methylphenol (o-Cresol) 520. U 540. U 500. U 430. u 410. U 480. U

106-44·5 4-Methylphenol (p-Cresol) 520. U 540. U 500. U 430_ U 410. U 480. u
621-64-7 N-Nitroso-di-n-propylamine 520. U 540_ u 500. U 430. U 410. U 480. U

67-72-1 Hexachloroethane 520. U 540. u 500. U 430. U 410. U 480. u
98-95-3 Nitrobenzene 520. U 540. U 500. U 430. u 410. U 480. U

78-59·1 Isophorone 520. U 540. U 500. u 430. u 410. U 480. U

88- 75-5 2-Nitrophenol 520. U 540. u 500. U 430. U "" u 480. u"+ u....

105-67-9 2,4-Dimethylphenol 520. U 540. U 500. U 430. U 410. U 480. U

65-85·0 Benzoi c aci d 1300. U 1400. u 1Z00. U 1100. U 1000. U 1200. U

111-91-1 bis(2'Chloroethoxy)methane 520. U 540. U 500. U 430. u 410. U 480. U

120-83-2 2,4-0ichlorophenol 520. U 540. U 500. U 430. U 410. U 480. U

120-82-1 1,2,4-Trichlorobenzene 520. U 540. U 500. U 430. u 410. u 480. u
91-20-3 Naphthalene 520. U 540. U 500. U 430. U 410. u 480. U

106-47-8 4-Chloroani line 520. U 540. U 500_ U 430. U 410. U 480. U

87-68-3 Hexachlorobutadiene 520. U 540. U 500. U 430. U 410. U 480. U
59-50-7 4-Chloro-3-methylphenol 520. U 540. u 500. U 430. U 410. u 480. u
91- 57-6 2-Methyl naph th at ene 520. U 540. U 500. U 86. J 410. u 480. U
77-47-4 Hexachlorocyclopentadiene 520_ U 540. U 500. U 430. U 410. U 480. U
88-06-2 2/4,6-Trichlorophenol 520. U 540. u 500. U 430. U 410. U 480. U

95-95-4 Z,4,5-Trichlorophenol 1300. U 1400. U 1200. u 1100. u 1000. U 1200. U

91-58-7 2-Chloronaphthalene 520. U 540. U 500. u 430. U 410. U 480. U
88- 74-4 2-N i troani line 1300. U 1400. U t200. U 1100. u 1000. U 1200. U

131-11-3 Dimethyl phthalate 520. U 540. U 500. U 430. U 410. U 480. u
606-20-2 2,6-Dinitrotoluene 520. U 540. U 500. u 430. U 410. u 480. U

208-96-8 Acenaphthylene 520. U 540. u 500. U 430. U 410. U 480. U
99-09-2 3-N i troani line 1300. U 1400. U 1200. U 1100. U 1000. U 1200. U

83-32-9 Acenaphthene 520. U 540. U 500. U 430. U 410. U 480. U
51-28-5 2/4-0initrophenol 1300. U 1400. u 1200. U 1100. U 1000. u 1200. u

100-0Z-7 4-Nitrophenol 1300. U 1400. U 1200. U 1100. u 1000. U 1200. U
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;W-SVOA SAMPLE ID _______ > 044-S-BC10-02 044-S-BC11-01 044-S-BC11-02 044-5-BC12-01 044-S-BC12-02 044 -S- BC 13-01
ORIGINAL ID -----> 044sBC1002 0445BC1101 044SBC1102 044S8C1201 044SBC1202 04458C1301
LAB SAMPLE ID ---> 37600.• 19 37636.07 37636.08 37636.01 37636.02 37636.03
IDFRCM REPORT --> 044S8C1002 04458C1101 044S8C1102 04458C1201 044S8C1202 044SBC1301
SAMPLE DATE ___ ow> 03/03/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/04/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED _ow> 03/10/99 03/1 1/99 03/11/99 03/11/99 03/15/99 03/15/99
MATRIX ----------> Soil Soil Soil Soi l Soil Soil
UNITS ____ wow_wow> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

121-14-2 2,4-Dinitrotoluene 520. U 540. U 500. U 430. U 410. U 480. u
132-64'9 Dibenzofuran 520. U 540. U 500. U 27. J 410. U 480. U
84-66-2 Diethylphthalate 520. U 540. U 500. U 430. U 410. U 480. U

7005-72-3 4-Chlorophenylphenylether 520. U 540. U 500. U 430. U 410. U 480. U
86-73-7 Fluorene 520. U 540. U 500. U 430. U 410. U 480. U

100-01-6 4-Ni troani l ;ne 1300. U 1400. U 1200. U 1100. U 1000. U 1200. U
534-52-1 2-Methyl-4,6-0initrophenal 1300. U 1400. U 1200. U 1100. U 1000. U 1200. U
86-30-6 N'Nitrasadiphenylamine 520. U 540. U 500. U 430. U 410. U 480. U

101-55-3 4-Bromaphenyl-phenylether 520. U 540. u 500. U 430. U 410. U 480. U
118-74-1 Hexachlorobenzene 520. U 540. U 500. u 430. U 410. U 480. U
87-86-5 Pentachlorophenol 1300. U 1400. U 1200. U 1100. u 1000. U 1200. U
85'01-8 Phenanthrene 520. U 540. U 500. u 85. J 410. U 480. U

120-12-7 Anthracene 520. u 540. U 500. u 430. u 410. u 480. u
84-74-2 D;-n-butyLphthaLate 520. u '" ,., U

0::,.,,., II 430. U 410. IJ 480. IJ,.I ...u. JVV. v

206-44-0 Fluoranthene 520. U 540. u 500. U 22. J 410. U 480. U
129-00-0 Pyrene 520. U 540. U SOO. U 27. J 410. U 480. U
85-68-7 Butylbenzylphthalate 520. U 540. u 500. U 430. U 410. U 480. U

117-81'7 bis(2-Ethylhexyl)phthalate (BEHP) 520. U 540. U 500. U 430. U 410. U 480. U
91-94-1 3,3'-D;chlorobenzidine 1000. u 1100. U 990. U 860. U 820. u 970. U

56-55-3 Benzo(a)anthracene 520. U 540. U 500. U 430. U 410. U 480. U
218-01-9 Chrysene 520. U 540. U 500. U 36. J 410. U 480. U
117-84-0 Di-n-octyl phthalate 520. U 540. u 500. U 430. U 410. U 480. u
205-99-2 Benzo(b)fluaranthene 520. U 540. U 500. U 430. U 410. U 480. U
207'08-9 Benzo(k)fluoranthene 520. U 540. U 500. u 430. U 23. J 480. u
50-32-8 Benzo(a)pyrene 56. J 540. U 500. U 430. U 410. U 480. U

193-39-5 Indeno(1,2,3-cd)pyrene 520. U 540. U 500. U 430. U 410. U 480. U
53-70-3 Dibenz(a,h)anthracene 520. U 540. u 500. U 430. U 410. U 480. U

191-24'2 Benzo(g,h,i)perylene 520. U 540. U 500. U 430. U 410. U 480. U
108-60-1 2,2'-oxybis(1-Chloraprapane) 520. U 540. U 500. u 430. U 410. U 480. u
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SlJ-SVOA SAMPLE 10 ------~> 044-S-BC13-02 044-S-BC14-01 044-S-BC14-02 044-S-BC15-01 044-S-BC15-02 044-S-BC16'01
ORIGINAL 10 -----> 044SBC1302 044SBC1401 044SBC1402 044SBC1501 044SBC1502 044SBC1601
LAB sAMPLE 10 ---> 37636.04 37636.05 37636.06 37636.09 37636.10 37636.12
ID FR(IllREPORT • -> 044SBC1302 044SBC1401 044SBC1402 044SBC1501 044SBC1502 044SBC1601
SAMPLE DATE ___ po> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED ---> 03/15/99 03/13/99 03/11/99 03/11/99 03/11/99 03/11/99
MATRIX ----------> SoH Soil Soi l Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

108-95-2 Phenol 450. U 490. U 570. U 440. U 540. U 400. U
11'-44-4 bis(2-Chloroethyl)ether 450. U 490. U 570. U 440. U 540. U 400. U
95-57'8 2-Chlorophenol 450. U 490. U 570. U 440. U 540. U 400. U

541-73-1 ',3-Dichlorobenzene 450. U 490. U 570. U 440. U 540. U 400. U
106-46-7 1,4-Dichlorobenzene 450. U 490. U 570. U 440. U 540. U 400. U
100-51-6 Benzyl alcohol 450. U 490. U 570. U 440. U 540. U 400. U
95-50-1 1,2-Dichlorobenzene 450. U 490. U 570. U 440. U 540. U 400. u
95'48-7 2-Methylphenol (a-Cresol) 450. U 490. U 570. U 440. U 540. U 400. U

106·44·5 4-Methylpheno\ (p-Cresol) 450. U 490. U 570. U 440. u 540. u 400. U
621-64- 7 N-Nitroso-di-n-propylamine 450. U 490. U 570. u 440. U 540. U 400. U

67-72-1 Hexachloroethane 450. U 490. U 570. U 440. U 540. U 400. U
98-95-3 Nitrobenzene 450. U 490. U 570. U 440. U 540. U 400. U
78·59-1 lsophorone 450. U 490. U 570. U 440. U 540. U 400. U

88-75'5 2-Nitropheno( 450. U 490. U ~'Y" U ltn U 540. U 400. U.JfV~ ..."""lJ.
105-67-9 2,4-Dimethylphenol 450. U 490. U 570. U 440. U 540. U 400. u
65-85-0 Benzoic acid 1100. U 1200. U 1400. U 1100. U 1400. U 990. U

111-91-1 bis(2-ChLoroethoxy)methane 450. U 490. U 570. U 440. U 540. U 400. u
120-83-2 2,4-0ichLorophenol 450. U 490. u 570. U 440. U 540. U 400. u
120-82-1 1,2,4-Trichlorobenzene 450. U 490. U 570. U 440. U 540. U 400. U
91-20-3 NaphthaLene 450. U 490. U 570. U 440. U 540. U 400. U

106-47-8 4-Chloroaniline 450. U 490. U 570. U 440. U 540. u 400. U
87-68-3 Hexachlorobutadiene 450. U 490. u 570. U 440. U 540. U 400. U
59-50-7 4-Chloro-3-methylphenol 450. U 490. U 570. u 440. U 540. U 400. U

91-57-6 2-Methylnaphthalene 450. U 490. U 570. U 32. J 540. U 400. u
77-47·4 HexachLorocyclopentadiene 450. U 490. U 570. U 440. U 540. U 400. U
88-06-2 2,4,6-Trichlorophenol 450. U 490. U 570. u 440. U 540. u 400. U
95-95-4 2,4,5-TrichLorophenol 11 DO. U 1200. V 1400. U 1100. U 1400. U 990. U
91-58-7 2-Chloronaphthalene 450. U 490. V 570. U 440. U 540. U 400. V
88-74-4 2'Nitroaniline 1100. U 1200. u 1400. U 1100. U 1400. u 990. U

131-11-3 Dimethyl phthalate 450. U 490. U 570. U 440. u 540. U 400. U
606-20-2 2,6-Dinitrotoluene 450. U 490. U 570. u 440. U 540. U 400. U
208-96-8 Acenaphthylene 450. U 490. U 570. u 440. u 540. U 400. U
99-09-2 3-Nitroani Line 1100. U 1200. U 1400. U 1100. U 1400. U 990. U
83-32-9 Acenaphthene 450. U 490. U 570. U 440. U 540. U 400. U
51-28-5 2.4-Dinitrophenol 1100. U 1200. U 1400. U 1100. U 1400. u 990. U

100-02-7 4-Nitraphenol 1100. U 1200. U 1400. u 1100. U 1400. U 990. U
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i'J-SVQA SAMPLE ID -------> 044-S-BC13-02 044-S-BC14-01 044-S-BC14-02 044- S·-BC 15-01 044-S-BC15-02 044-s-BC16-01
ORIGINAL ID ____ a> 044SBC1302 044SBC1401 044SBC1402 044SBC1501 044SBC1502 044SBC1601
LAB SAMPLE ID ---> 37636.04 37636.05 37636.06 37636.09 37636.10 37636.12
ID FROM REPORT --> 044SBC1302 044SBC1401 044SBC1402 044SBC1501 044SBC1S02 044SBC1601
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED __ a> 03/1S/~9 03/13/99 03/11/99 03/11/99 03/11/99 03/11/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS ----._-----> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

121-14-2 2,4-Din;trotoluene 450. U 490. U 570. U 440. U 540. U 400. U

132-64-9 Dibenzofuran 450. U 490. U 570. U 440. U 540. U 400. U
84-66-2 DiethylphthaLate 450. U 490. U 570. U 440. U 540. U 400. u

7005-72-3 4-Chlorophenylphenylether 450. U 490. u 570. u 440. U 540. U 400. U
86-73-7 fluorene 450. U 490. U 570. U 440. U 540. u 400. U

100-01-6 4-Nitroaniline 1100. U 1200. U 1400. U 1100. U 1400. U 990. U
534-52-1 2-Methyl-4,6-Dinitrophenol 1100. U 1200. U 1400. U 1100. U 1400. u 990. u
86-30-6 ~-~itrosodiphenylamine 450. U 490. u 570. U 440. U 540. U 400. U

101-55-3 4-Bromophenyl-phenylether 450. U 490. u 570. u 440. u 540. u 400. U
118- 74-1 Hexachlorobenzene 450. U 490. U 570. U 440. U 540. U 400. U
87-86-5 Pentachlorophenol 1100. U 1200. u 1400. u 1100. U 1400. U 990. u
85-01-8 Phenanthrene 450. U 490. U 570. U 45. J 540. U 400. U

120-12-7 Anthracene 450. U 490_ U 570. U 440. u 540. u 400. U
84-74-2 Di-n-bwtylphthalate 450. U 490. U 570. U 440. U 54O. U 400_ u

206-44-0 Fluoranthene 450. U 490. U 570. u 440. U 540. u 400. U
129-00-0 pyrene 450. U 490. U 570. u 440. U 540. U 400. u
85-68-7 ButylbenzyLphthalate 450. U 490. u 570. U 440. U 540. U 400. U

117,81- 7 bis(2-Ethylhexyl)phthalate (BEHP) 450. U 490. U 570. U 440. U 540. U 400_ U
91-94-1 3,3'-Dichlorobenzidine 910. U 980. UJ 1100. U 880. U 1100. U 790. U
56-55-3 Ben~o(a)anthracene 450. U 490. U 570. U 440. U 540. U 400. U

218·01-9 Chrysene 450. U 490. u 570. U 38. J 540. U 400. U
117'84-0 Di-n-octyl phthalate 450. U 490. U 570. U 440. U 540. u 400. u
205-99-2 Benzo(b)fluoranthene 450. U 490. U 42. J 27. J 35. J 400. U
207-08-9 Benzo(k)fluoranthene 450. U 490. U 38. J 440. U 37. J 400. U
50-32-8 Benzo(a)pyrene 450. U 490. U 30. J 440. u 28. J 400. U

193-39-5 Indeno{1,2,3-cd>pyrene 450. U 490. u 570. U 440. U 540. U 400. u
53-70-3 Dibenz(a,h)anthracene 450. U 490. U 570. U 440. u 540. U 400. U

191-24-2 Benzo(g,h, i )perylene 450. U 490. u 570. u 440. U 540. u 400. U
108-60-1 2,2"oxybis(1-Chloropropane) 450. U 490. U 570. u 440. u 540. U 400. u
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S\I-5VOA SAMPLE 10 -------> 044-5"8C16-02 044-S-8C17-01 044-S-8C17-02 044-5-8C18-01 044-5-8C18-02 044-S-8C19-01
ORIGINAL 10 -----> 044S8C1602 04458C1701 044S8C1702 04458C1801 04458C1802 044S8C1901
LAB SAMPLE 10 ---> 37636.t3 37636.14 37636.15 37636.16 37636.17 37636.18
10 FROM REPORT ,--> 044S8C1602 04458C1701 04458C1702 044S8C1801 044S8C1802 04458C1901
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED ---> 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99
MATRIX ----------> Soil Soi 1 Soi l Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

108-95-2 Phenol 410. U 430. U 380. U 440. U 480. U 400. U

111-44-4 bis(2-Chloroethyl)ether 410. U 430. U 380. U 440. U 480. U 400. U

95-57-8 2-Chlorophenol 410. U 430. U 380. U 440. U 480. U 400. U

541-73'1 1,3'Dichlorobenzene 410. U 430. U 380. U 440. U 480. U 400. U

106-46-7 1,4-Dichlorobenzene 410. U 430. U 380. u 440. U 480. U 400. U

100-51 -6 Benzyl alcohol 410. U 430. U 380. U 440. U 480. U 400. U

95-50-1 1,2-Dichlorobenzene 410. U 430. U 380. U 440. U 480. U 400. U

95-48-7 2'Methylphenol (o-Cresol) 410. U 430. U 380. U 440. U 480. U 400. U
106-44-5 4-Methylphenol (p-Cresol) 410. U 430. U 380. U 440. U 480. U 400. U

621-64-7 N-Nitroso-di-n-propYlamine 410. U 430. U 380. U 440. U 480. U 400. u
67-72-1 Hexachloroethane 410. U 430. U 380. U 440. u 480. u 400. U

98-95-3 Nitrobenzene 410. U 430. U 380. U 440. u 480. U 400. U
78-59-1 Isophorone 410. U 430. u 380. U 440. U 480. U 400. U

88-75'5 2'Nitrophenol 410. U 430. U 380. U I If' 0 480. u 400. U",,+1,,.1.

105-67-9 2,4-Dimethylphenol 410. U 430. U 380. U 440. U 480. U 400. U

65-85-0 Benzoic acid 1000. U 1100. U 950. U 1100. U 1200. u 1000. U

111-91-1 bis(2-Chloroethoxy)methane 410. U 430. U 380. U 440. U 480. U 400. U

120-83-2 2,4-Dichlorophenol 410. U 430. U 380. u 440. U 480. U 400. U
120-82'1 1,2,4-Trichlorobenzene 410. U 430. U 380. U 440. U 480. U 400. U

91-20-3 Naphthalene 410. U 350. J 380. U 440. U 480. u 400. U

106-47-8 4-ChLoroaniline 410. U 430. U 380. U 440. U 480. U 400. U
87-68-3 Hexachlorobutadiene 410. U 430. u 380. u 440. U 480. U 400. U
59-50-7 4-ChLoro-3-methylphenol 410. U 430. U 380. U 440. U 480. U 400. U
91-57-6 2-Methylnaphthalene 410. U 600. 380. U 440. U 480. U 400. U
77-47-4 Hexachlorocyclopentadiene 410. U 430. U 380. U 440. U 480. U 400. u
88-06-2 2,4,6-rrichlorophenol 410. u 430. U 380. U 440. U 480. u 400. U

95-95-4 2,4,5-rrichlorophenol 1000. U 1100. U 950. U 1100. u 1200. U 1000. U
91-58-7 2-Chloronaphthalene 410. U 430. U 380. U 440. U 480. U 400. U
88-74-4 2-Nitroaniline 1000. U 1100. U 950. U 1100. U 1200. u 1000. U

131-11-3 Dimethyl phthalate 410. U 430. U 380. U 440. U 480. U 400. U

606-20-2 2,6-Dinitrotoluene 410. U 430. U 380. u 440. U 480. U 400. U
208-96-8 Acenaphthylene 410. U 430. U 380. U 440. U 480. u 400. U

99-09-2 3-Nitroaniline 1000. U 1100. u 950. u 1100. U 1200. U 1000. U
83-32-9 Acenaphthene 410. U 430. U 380. U 440. U 480. U 400. u
51-28-5 2,4-Dinitrophenol 1000. U 1100. U 950. U 1100. U 1200. u 1000. U

100-02-7 4-Nitrophenol 1000. U 1100. U 950. U 1100. U 1200. U 1000. U
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S\I-SVOA SAMPLE ID -------> 044-S-8C16-02 044-S-8C17-01 044-S'BC17- 02 044-S-BC18-01 044-S-BC18-02 044'S-8C19-01
ORIGINAL ID -----> 044S8C1602 044S8C1701 044SBC1702 0445BC1801 044S8C1802 044SBC1901
LAB SAMPLE ID ---> 37636;13 37636.14 37636.15 37636.16 37636.17 37636.18
ID FR(J(REPORT --> 044sBC1602 04458C1701 044S8C1702 044S8C1801 044S8C1802 044S8C1901
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE ANALYZED ---> 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99 03/11/99
MATRIX ----------> Soil Soil Soil Soi I Soil SoiL
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

121'14-2 2,4-Dinitrotoluene 410. U 430. u 380. u 440. u 480. u 400. u
132-64-9 Dibenzofuran 410. U 160. J 380. u 440. U 480. U 400. U
84-66-2 DiethyLphthalate 410. U 430. U 380. U 440. U 480. U 400. U

7005-72-3 4-ChlorophenyLphenyLether 410. U 430. U 380. U 440. U 480. u 400. U
86-73-7 FLuorene 410. U 29. J 380. U 440. U 480. u 400. u

100-01-6 4-~itroaniLine 1000. U 1100. u 950. u 1100. U 1200. u 1000. U
534-52-1 2-MethyL-4,6-Dinitrophenol 1000. U 1100. U 950. U 1100. U 1200. u 1000. U
86-30-6 ~'~itrosod;phenylamine 410. U 430. u 380. U 440. U 480. U 400. U

101-55-3 4-BromophenyL-phenylether 410. U 430. U 380. U 440. U 480. u 400. u
118-74-1 Hexachlorobenzene 410. U 430. U 380. U 440. u 480. u 400. u
87-86-5 PentachlorophenoL 1000. U 1100. U 950. U 1100. u 1200. U 1000. U
85-01-8 Phenanthrene 410. U 410. J 380. U 440. U 480. U 400. U

120-12-7 Anthracene 410. U 24. J 380. U 440. U 480. U 400. U
84-74-2 Di·n-butylphtnalate ,"n " 430. U 380. U 440. IJ 480, U 400. U"'flU. v

206-44-0 Fluoranthene 410. U 76. J 380. U 440. U 480. u 400. u
129-00-0 Pyrene 410. U 99. J 380. u 440. u 480. u 400. U
85'68-7 ButyLbenzylphthaLate 410. U 430. U 380. U 440. U 480. U 400. U

117-81-7 bis(2-EthylhexyL)phthaLate (BEHP) 410. u 430. U 380. U 440. u 480. u 400. U
91-94-1 3,3 i -Dichlorobenzidine 820. U 850. u 760. U 890. U 960. U 800. U
56-55-3 Benzo(a)anthracene 410. U 62. J 380. U 440. U 480. u 400. u

218-01-9 Chrysene 410. U 110. J 380. U 440. u 480. u 400. U
117·84-0 Di-n-octyL phthaLate 410. U 430. U 380. u 440. U 480. u 400. U
205'99-2 Benzo(b)fluoranthene 410. U 56. J 380. U 440. U 480. u 400. u
207-08-9 Benzo(k)fluoranthene 410. U 43. J 380. U 440. U 480. U 400. U
50-32-8 Benzo(a)pyrene 410. U 37. J 380. U 440. u 480. u 400. u

193-39-5 Indeno(1,2,3-cd)pyrene 410. U 430. U 380. u 440. u 480. U 400. U
53-70'3 Dibenz(a,h)anthracene 410. U 430. U 380. U 440. U 480. u 400. u

191-24-2 Benzo(9,h,i)perylene 410. U 27. J 380. U 440. U 480. u 400. u
108-60-1 2,2 ' -oxybis(1-Chloropropane) 410. U 430. U 380. u 440. u 480. U 400. U
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S\j-SVOA SAMPLEID -"-----> 044-s-eC19-02 044-s-aC20-01 044-S-BC20-02 044-S-BC21-01 044-S-BC21-02 044-s-aC22-01
ORIGINAL ID -----> 044SBC1902 044saC2001 044SBC2002 044SBC2101 044SBC2102 044SBC2201
lAB SAMPLE ID ---> 37636.19 37636.20 37636.21 37637.17 37637.18 37637.11
ID FR(»IJ REPORT --> 044SBC1902 044S8C2001 044SBC2002 044SBC2101 044SBC2102 044SBC2201
SAMPLE DATE -----> 03/04/99 D3/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/13/99 03/13/99 03/10/99 03/18/99 03/17/99 03/17/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> VG/KG VG/KG VG/KG VG/KG VG/KG VG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

108-95-2 Phenol 430. U 370. U 390. V 360. V 630. U 370. u
111-44-4 bis(2-Chloroethyl)ether 430. U 370. V 390. U 360. U 630. V 370. V
95-57-8 2-ChLorophenol 430. U 370. V 390. U 360. U 630. U 370. U

541-73-1 1,3-Dichlorobenzene 43D. V 370. V 390. U 360. u 630. u 370. V
106-46-7 1,4-Dichlorobenzene 430. V 370. U 390. U 360. U 630. V 370. V
100-51-6 Benzyl alcohol 430. U 370_ U 390. U 360. U 630. V 370_ V
95-50-1 1,2-Dichlorobenzene 430. U 370. V 390. U 360. V 630. V 370. V
95-48-7 2-Methylphenol (o-Cresol) 430. V 370. V 390. V 360. V 630. U 370. U

106-44-5 4-Methylphenol (p-Cresol) 430. u 370. u 390. U 360. u 630. u 370. u
621-64-7 N-Nitroso-di-n-propylamine 430. U 370. u 390. U 360. U 630. U 370. U
67-72-1 Hexachloroethane 430. U 370. U 390. U 360. u 630. u 370. u
98-95-3 Nitrobenzene 430. U 370. U 390. u 360. U 630. V 370. U
78-59-1 Isophorone 430. U 370. U 390. U 360. U 630. u 370. u
88-i5-5 2-NitrophenoL 430. U 77" U 390. u 360. u 630. u 370. uJIV.

105-67-9 2,4-Dimethylphenol 430. V 370. V 390. V 360. V 630_ V 370. V
65-85-0 Benzoic acid 1100. U 920. V 21- J 900. U 1600. U 920. V

111-91- 1 bis(2-Chloroethoxy)methane 430. V 370. V 390. U 360. u 630. V 370. V
120-83-2 2,4-Dichlorophenol 430. V 370. u 390. V 360. U 630. V 370. U
120-82-1 1,2,4-Trichlorobenzene 430. U 370. V 390. V 360. u 630. V 370. u
91-20-3 Naphthalene 430. U 160. J 51. J 250. J 630. U 89. J

106-47-8 4-Chloroaniline 430. U 370. U 390. U 360. u 630. V 370. U
87-68-3 Hexachlorobutadiene 430. U 370. u 390. V 360. u 630. V 370. U
59-50-7 4-Chloro-3-methylphenol 430. U 370. u 390. V 360. u 630. u 370. V
91-57-6 2-Methylnaphthatene 430. U 280. J 87. J 480. 630. u 150. J
77-47-4 Hexachlorocyclopentadiene 430. V 370. U 390. V 360. V 630. U 370. u
88-06-2 2,4,6-Trichlorophenol 430. U 370. U 390. u 360. U 630. V 370. U
95-95-4 2,4,5-Trichlorophenol 1100. V 920. u 980. U 900. U 1600. V 920. V
91-58- 7 2-Chloronaphthalene 430. V 370. V 390. V 360. U 630. V 370. V
88-74-4 2-Ni troani line 1100. V 920. U 980. V 900. U 1600. V 920. V

131-11-3 Dimethyl phthalate 430. V 370. u 390. V 360. U 630. u 370. V
606-20-2 2,6-Dinitrotoluene 430. V 370. V 390. U 360_ V 630. V 370. V
208-96-8 Acenaphthylene 430. U 370. V 390. V 360. u 630. V 370. V
99-09-2 3-Nitroani line 1100. U 920. V 980. V 900. U 1600. u 920. V
83-32-9 Acenaphthene 430. V 370. V 390. U 360. u 630. U 370. V
51-28-5 2,4-Dinitrophenol 1100. V 920. V 9BO. V 900. u 1600. u 920. V

100-02-7 4-Nitrophenol 1100. V 920. U 980. V 900. U 1600. V 920. V

••• Y-T , • , ....... _~ __ , _l.__
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S'lJ-SVOA SAMPLE ID -------> 044-$-6C19-02 044-S-BC20-01 044-S-BC20-02 044-S-BC21-01 044-S-BC21-02 044-S-BC22-01
ORIGINAL ID -----> 044SBC1902 044SBC2001 044SBC2002 044SBC2101 044SBC2102 044SBC2201
LAB SAMPLE ID ---> 37636.19 37636.20 37636.21 37637.17 37637.18 37637.11
ID FROM REPORT ._> 044SBC1902 044SBC2001 044SBC2002 044SBC2101 044SBC2102 044SBC2201
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/05/99 03/05/99 03/05/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/13/99 03/13/99 03/10/99 03/18/99 03/17/99 03/17/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

121-14-2 2,4-Dinitrotoluene 430. U 370. U 390. U 360. U 630. U 370. U

132-64-9 Dibenzofuran 430. U 82. J 26. J 150. J 630. U 41. J

84-66-2 Diethylphthalate 430. U 370. u 390. U 360. U 630. u 370. u
7005-72-3 4-Chlorophenylphenylether 430. U 370. U 390. U 360. U 630. u 370. u

86-73-7 Fluorene 430. u 370. u 390. U 26. J 630. U 370. U

100-01-6 4-to/itroaniline 1100. U 920. u 980. U 900. U 1600. U 920. U

534-52-' 2-Methyl-4,6-Dinitrophenol 1100. U 920. U 980. U 900. U 1600. U 920. U

86-30-6 N-Nitrosodiphenylamine 430. U 370. u 390. U 360. U 630. U 370. U

101-55-3 4-Bromophenyl-phenylether 430. U 370. U 390. U 360. U 630. U 370. U

118-74-1 Hexachlorobenzene 430. U 370. U 390. U 360. U 630. U 370. U

87-86-5 PentachLorophenol 1100. u 920. U 980. U 900. U 1600. U 920. u
85-01-8 Phenanthrene 430. U 290. J 100. J 480. 630. U 120. J

120-12-7 Anthracene 430. u 33. J 390. U 52. J 630. u 370. U

84-74-2 Di-n-butylphthaLate 430. U ....... U 390. " 360. u 630. u 370. U.JIV. u

206-44-0 Fluoranthene 430. U 260. J 80. J 220. J 280. J 370. u
129-00-0 Pyrene 430. U 230. J 7" J 260. J 510. J 370. U

85-68-7 Butylbenzylphthalate 430. U 370. U 390. U 360. u 630. U 370. U
117-B1-7 bis(2-Ethylhexyl)phthalate (BEHP) 430. U 370. U 390. U 360. U 630. U 370. U

91-94'1 3,3'-Oichlorobenzidine 870. UJ 730. UJ 780. U 720. U 1200. U 740. U
56-55-3 Benzo(a)anthracene 430. U 130. J 37. J 160. J 100. J 25. J

218-01-9 Chrysene 430. U 190. J 60. J 240. J 100. J 43. J

117-84-0 Di-n-octyl phthalate 430. U 370. u 390. U 360. UJ 630. U 370. u
205-99-2 Benzo(b)fluoranthene 430. U 190. J 45. J 220. J 160. J 21. J

207-08-9 Benzo(k)fluoranthene 430. U 180. J 35. J 160. J 180. J 370. u
50-32-B Benzo(a)pyrene 430. U 160. J 35. J 160. J 120. J 67. J

193-39-5 Indeno(1,2,3-cd)pyrene 430. U 82. J 390. U 66. J 630. U 370. u
53-70-3 Dibenz(a,h)anthracene 430. U 58. J 390. U 42. J 630. U 370. U

191-24-2 Benzo(9,h,i)peryLene 430. U 100. J 390. U 73. J 630. U 370. U
IOB-60-1 2,2'-oxybis(1-Chloropropane) 430. U 370. U 390. u 360. U 630. U 370. U

'- _l- -... "T,_'':....:J _..L- -= _........ ,...,.-.....~ __ , ..... 4---...... .... ~-I-
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S\j-SVOA SAMPLE ID -------> 044-S,IlC22-02 044-S-BC23-01 044-s cBC23-02 044-S-BC24-01 044-S-BC24-02 044-S-BC25-01
ORtGINAL ID -----> 044SBC2202 044SBC2301 044SBC2302 044SBC2401 044SBC2402 044SBC2501
LAB SAMPLE ID ---> 37637.12 37637.09 37637.10 37637.05 37637.06 37637.03
ID FRl:J4 REPORT --> 044SBC2202 044SBC2301 044SBC2302 044SBC2401 044SBC2402 044SBC2501
SAMPLE DATE c ____> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/17/99 03/17/99 03/17/99 03/16/99 03/16/99 03/16/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

108-95-2 Phenol 540. U 390. U 520. U 410. U 440. U 360. U

111-44-4 bis(2-Chloroethyl)ether 540. U 390. U 520. U 410. U 440. U 360. U

95-57-8 2-Chlorophenol 540. U 390. U 520. U 410. U 440. U 360. U

541-73-1 1,3-Dichlorobenzene 540. U 390_ U 520. U 410. U 440. U 360. U
106-46-7 1,4-Dichlorobenzene 540. U 390. U 520. U 410. U 440. U 360. U
100-51-6 Benzyl alcohol 540. U 390. U 520. U 410. U 440. U 360. U
95-50-1 1,2-Dichlorobenzene 540. U 390. U 520. U 410. U 440. U 360. U

95-48-7 2-Methylphenol (o-Cresol) 540. U 390. U 520. U 410. U 440. U 360. U

106-44-5 4-Methylphenol (p-Cresol) 540. U 390. U 520. U 410. U 440. U 360. U

621-64-7 N-Nitroso-di-n-propYlamine 540. U 390. U 520. U 410. U 440. u 360. U
67-72-1 Hexachloroethane 540. U 390. U 520. U 410. U 440. U 360. U
98-95-3 Nitrobenzene 540. U 390. U 520. U 410. U 440. U 360. U
78-59'1 Isophorone 540. U 390. U 520. U 410. U 440. U 360. U
88-75-5 2-Nitrophenol 540. U 390. U ~.,,,

" 1.1rli U 440. U 360. UJC-V. " "1'J", ..

105-67-9 2,4-Dimethylphenol 540. U 390. U 520. U 410. U 440. U 360. U

65-85-0 Benzoic acid 1300. U 980. U 340. J 1000. U 1100. U 240. J

111-91-1 bis(2-Chloroethoxy)methane 540. U 390. U 520. U 410. U 440. U 360. U

120-83'2 2,4-Dichlorophenol 540. U 390_ U 520. U 410. U 440_ U 360. U
120-82-1 1,2,4-Trichlorobenzene 540. U 390. U 520. u 410. U 440. u 360. U

91-20-3 Naphthalene 540. U 390. U 520. U 410. U 440. U 360. U
106-47-8 4-Chloroani line 540. U 390. U 520. U 410. U 440. U 360. u
87-68'3 Hexachlorobutadiene 540. U 390. U 520. U 410. U 440. U 360. U
59-50-7 4-Chloro-3-methylphenol 540. U 390. u 520. U 410. U 440. U 360. U
91-57-6 2-Methylnaphthalene 540. U 390. u 520. U 100. J 440. U 360. U

77-47-4 Hexachlorocyclopentadiene 540. U 390. U 520. U 410. U 440. U 360. U

88-06-2 2,4,6-Trichlorophenol 540. U 390. U 520. U 410. U 440. U 360. U
95·95·4 2,4,5-Trichlorophenol 1300. U 980. U 1300. U 1000. U 1100. U 900. u
91-58-7 2-Chloronaphthalene 540. U 390. U 520. U 410. U 440. U 360. U
88-74-4 2-Nitroani line 1300. U 980. u 1300. U 1000. U 1100. U 900. U

131-11-3 Dimethyl phthalate 540. U 390. U 520. U 410. U 440. u 360. U
606-20-2 2,6-0initrotoluene 540. U 390. u 520. U 410. U 440. u 360. U

208-96-8 Acenaphthylene 540. U 390. u 520. U 410. U 440. U 360. U
99-09-2 3-Nitroaniline 1300. U 980. U 1300. U 1000. u 1100. U 900. U
83-32-9 Acenaphthene 540. U 390. U 520. U 410. U 440. U 360. U
51-28'5 2,4-0initrophenol 1300. U 980. U 1300. U 1000. U 1100. U 900. U

100-02-7 4-Nitrophenol 1300. U 980. U 1300. U 1000. U 1100. U 900. u

• •• ........ , • :1 • •
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5W-SVOA SAMPLEID ------~> 044-5-8C22-02 044-5-8C23-01 044-5-8C23-02 044-5-8C24-01 044-5-8C24-02 044-5-8C25-01
ORIGINAL 10 -----> 04458C2202 04458C2301 04458C2302 044S8C2401 044S8C2402 04458C2501
LAB SAMPLE ID ---> 37637"12 37637.09 37637.10 37637.05 37637.06 37637.03
10 FROM REPORT --> 04458C2202 04458C2301 04458C2302 04458C2401 044S8C2402 04458C2501
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/17/99 03/17/99 03/17/99 03/16/99 03/16/99 03/16/99
~TRIX ----------> Soil SoiL Soi L SoiL Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

121-14-2 2,4-Dinitrotoluene 540. U 390. U 520. U 410_ U 440. U 360_ U

132-64-9 Dibenzofuran 540. U 390. U 520. U 28_ J 440. U 360. U

84-66-2 DiethyLphthaLate 540. U 390. U 520. U 410. u 440. U 360. U

7005 -72·3 4-ChlorophenyLphenyLether 540. U 390. u 520. u 410. U 440. U 360. U

86-73-7 FLuorene 540. U 390_ U 520. u 410. u 440. U 360. U

100-01-6 4-Nitroaniline 1300. U 980. u 1300. U 1000. u 1100. U 900. U

534-52-1 2-MethyL-4,6-0initrophenoL 1300. U 980. u 1300. u 1000. U 1100. U 900. U

86-30-6 N-Nitrosodiphenylamine 540. U 390. U 520. U 410_ U 440. U 360. U

101-55'3 4-Bromophenyl-phenylether 540. U 390. U 520. U 410. U 440_ U 360. U

118-74'1 HexachLorobenzene 540. U 390. u 520. u 410. U 440. U 360. U

87-86-5 Pentachlorophenol 1300. U 980. u 1300. u 1000. U 1100. U 900. U

85-01-8 Phenanthrene 540. U 390. U 39. J 93. J 440. u 360_ U

120-12-7 Anthracene 540. U 390. U 38. J 410. u 440. U 360. U

84'74-2 Di-o-butyLphthalate 540. U 390,. U "',,, " 410. u 440. U 360. uJ'-V. v

206-44-0 FLuoranthene 320. J 390. U 320. J 410. U 110. J 360. U

129-00-0 pyrene 400. J 390. U 480. J 410. U 97. J 360. U

85-68-7 Butylbenzylphthalate 540. u 390. U 520. u 410. U 440. U 360. U

117-81-7 bisC2-Ethylhexyl)phthalate (BEHP) 540. u 390. U 520. u 410. U 440. U 360. U

91-94'1 3,3'-Dichlorobenzidine 1100. U 780. U 1000. U 820. U 880. U 720. U

56-55-3 BenzoCa)anthracene 90. J 390. U 130. J 24. J 24. J 360. U

218-01-9 Chrysene 99. J 390. U 180. J 45. J 29. J 360. U

117-84-0 Di-n-octyl phthalate 540. U 390. u 520. UJ 410. U 440. U 360. U

205-99'2 BenzoCblfLuoranthene 94. J 390. U 170. J 31. J 24. J 360. u
207-08'9 Benzo(klfLuoranthene 98. J 390. U 230. J 410. U 28. J 360. U

50-32-8 BenzoCalpyrene 86. J 390. U 150. J 410. u 33. J 360. U

193-39-5 Indeno(1,2,3-cdlpyrene 540. U 390. U 520. UJ 410. U 440. U 360. U

53-70-3 Oibenz(a,h)anthracene 540. U 390. U 520. UJ 410. U 440. U 360. U

191-24-2 Benzo(g,h,i)perylene 540. U 390. U 520. UJ 410. U 440. U 360. U

108-60-1 2,2'-oxybis(1-Chloropropanel 540. U 390. U 520. U 410. U 440. U 360. u
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;\J-SVOA SAMPLE ID -------> 044-S"8C25-02 044-S-8C26-01 044-S-8C26-02 044-S-BC27-01 044-S-8C27-02 044-5-8C28-01
ORIGINAL 10 -----> 044S8C2502 0445BC2601 044SBC2602 044SBC2701 0445BC2702 044SBC2801
LAB SAMPLE 10 ---> 37637.04 37637.01 37637.02 37637.07 37637;08 37637.13
10 FROM REPORT --> 04458C2502 0445BC2601 04458C2602 04458C2701 044S8C2702 0445BC2801
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE AMALYZED ---> 03/16/99 03/16/99 03/16/99 03/16/99 03/17/99 03/17199
MATRIX ----------> Soil 50il Soil Soil Soil Soil
UNITS ------- ... _> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

108-95-2 Phenol 490. U 370. U 480. U 380. U 560. U 360. U

111-44-4 bis(2-Chloroethyl)ether 490. U 370. U 480. U 380. U 560. U 360. U
95-57-8 2-Chlorophenol 490. U 370. U 480. U 380. U 560. U 360. U

541-73-1 1,3-Dichlorobenzene 490. U 370. u 480. U 380. u 560. U 360. U

106-46'7 1,4-Dichlorobenzene 490. U 370. U 480. U 380. U 560. U 360. U
100-51-6 Benzyl alcohol 490. U 370. U 480. u 380. U 560. U 360. u
95-50-1 1,2-Dichlorobenzene 490. U 370. U 480. u 380. U 560. U 360. U

95-48-7 2-Methylphenol (o-Cresol) 490. U 370. U 480. U 380. U 560. U 360. U

106-44'5 4-Methylphenol (p'Cresol) 490. U 370. U 480. U 380. U 560. U 360. u
621-64-7 N'Nitroso-di-n-propylamine 490. U 370. U 480. U 380. U 560. U 360. U

67-72-1 Hexachloroethane 490. U 370. U 480. U 380. U 560. U 360. u
98-95-3 Nitrobenzene 490. U 370. U 480. U 380. U 560. U 360. U

78-59-1 lsophorone 490. U 370. U 480. U 380. U 560. U 360. U

88-75-5 2'Nitrophenol 490. U "'7" U 480. II 380. u 560. U 360. UJfU. U

105-67-9 2,4-Dimethylphenol 490. U 370. U 480. U 380. U 560. U 360. U

65-85-0 Benzoic acid 310. J 920. U 340. J 940. U 290. J 900. U
111-91-1 bis(2-Chloroethoxy)methane 490. U 370. U 480. U 380. U 560. U 360. U

120-83-2 2,4-0ichlorophenol 490. U 370. U 480. U 380. U 560. U 360. U

120-82-1 1,2,4'Trichlorobenzene 490. U 370. U 480. U 380. u 560. u 360. U

91-20-3 Naphthalene 490. U 370. U 480. U 310. J 560. U 360. u
106-47-8 4-Chloroani line 490. U 370. U 480. U 380. U 560. u 360. U

87-68-3 Hexachlorobutadiene 490. U 370. U 480. U 380. U 560. u 360. U

59-50-7 4-Chloro-3-methylphenol I 490. U 370. u 480. u 380. U 560. U 360. U

91-57-6 2-Methylnaphthalene 490. U 370. u 480. u 290. J 560. U 360. U
77-47-4 Hexachlorocyclopentadiene 490. U 370. U 480. u 380. u 560. U 360. U

88-06-2 2,4,6'Trichlorophenol 490. U 370. U 480. U 380. U 560. U 360. U
95 -95-4 2,4,5-Trichlorophenol 1200. U 920. u 1200. u 940. u 1400. U 900. U

91-58-7 2-Chloronaphthalene 490. U 370. U 480. U 380. U 560. u 360. U

88-74'4 2-N i troani line 1200. U 920. U 1200. U 940. U 1400. U 900. U
131-11-3 Dimethyl phthalate 490. U 370. U 480. U 380. U 560. U 360. u
606-20-2 2,6-Dinitrotoluene 490. U 370. u 480. U 380. U 560. U 360. U

208-96-8 Acenaphthylene 490. U 370. u 480. U 240. J 560. u 360. U

99-09-2 3-N i troani line 1200. U 920. U 1200. U 940. U 1400. u 900. U

83-32-9 Acenaphthene 490. U 370. u 480. U 460. 560. U 360. U

51-28-5 2,4-Dinitrophenol 1200. U 920. u 1200. U 940. u 1400. U 900. U

100-02-7 4-Nitrophenol 1200. U 920. U 1200. u 940. U 1400. U 900. U
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S\,I-SVOA SAMPLE lO -~-----> 044-5-6025-02 044-S~Bt26-01 044-5-6026-02 044-5-8C27-01 044-5-8C27-02 044-5-8C28-01
ORIGINAL 10 ~----> 0445BC2502 04458C2601 0445BC2602 0445802701 044S8C2702 044S8C2801
LAB SAMPLE 10 ---> 37637.04 37637.01 37637.02 37637.07 37637.08 37637.13
lD FROM REPORT _A> 044SB02S02 04458C2601 04458C2602 0445802701 04458C2702 044S8C2801
SAMPLE DATE _____> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99
DATE EXTRACTED _A> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED __ A> 03/16/99 03/16/99 03/16/99 03/16/99 03/17/99 03/17/99
MATRIX _.--------> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL

121-14-2 2,4-0initrotoluene I 490. U 370. U 480. U 380. U 560. u 360. u
132-64-9 Oibenzofuran 490. U 370. u 480. U 650. 560. U 360. U
84-66-2 Diethylphthalate 490. U 370. U 480. U 380. U 560. U 360. U

7005-72-3 4-Chlorophenylphenylether 490. U 370. U 480. U 380. u 560. U 360. U

86-73-7 Fluorene 490. U 370. U 480. u 600. 560. u 360. U
100-01'6 4'Nitroaniline 1200. U 920. U 1200. U 940. U 1400. u 900. U
534-52-1 2-Methyl-4,6-0initrophenol 1200. U 920. U 1200. U 940. U 1400. U 900. U
86-30-6 N-Nitrosodiphenylamine 490. U 370. U 480. U 380. U 560. U 360. U

101-55-3 4-8romophenyl-phenylether 490. U 370. U 480. U 380. U 560. U 360. U
118-74'1 Hexachlorobenzene 490. U 370. U 480. U 380. U 560. U 360. U
87-86-5 Pentachlorophenol 1200. U 920. U 1200. U 940. U 1400. u 900. U
85-01-8 Phenanthrene 490. U 370. U 48. J 7900. D 140. J 360. U

120-12-7 Anthracene 490. U 370. U 480. U 1500. 560. U 360. U
84·74·2 Di-n-butylphthatate 490. u 370 .. U 480. u 380. 11 560. U 360. LJu

206-44-0 Fluoranthene 490. U 370. U 480. U 7000. D 260. J 360. U
129-00-0 Pyrene 490. U 370. U 480. u 7100. 0 230. J 360. U
85·68·7 Butylbenzylphthalate 490. U 370. U 480. U 380. UJ 560. U 360. U

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 490. U 370. U 480. U 380. UJ 560. U 360. U
91-94-1 3,3'-Dichlorobenzidine 980. U 730. U 970. U 750. UJ 1100. U 720. U

56-55'3 Benzo(a)anthracene 56. J 370. U 480. U 2700. J 110. J 360. U
218-01-9 Chrysene 71. J 370. u 40. J 2700. J 170. J 360. U
117·84-0 Di-n-oetyl phthalate 490. U 370. U 480. U 380. UJ 560. U 360. U
205-99-2 Benzo(b)fluoranthene 110. J 370. U 48. J 2500. OJ 170. J 360. U
207-08-9 Benzo(k)fluoranthene 94. J 370. u 45. J 3100. OJ 170. J 360. U
50·32·8 Benzo(a)pyrene 120. J 370. U 36. J 2700. J 150. J 360. u

193-39-5 [ndeno(1,2,3-cd)pyrene 57. J 370. u 480. U 880. J 74. J 360. u
53-70-3 Dibenz(a,h)anthraeene 28. J 370. u 4BO. U 530. J 560. U 360. U

191'24-2 Benzo(g,h,i)perylene 63. J 370. U 480. U 790. J 76. J 360. u
10B'60-' 2,2'-oxybis(1-Chloropropane) 490. U 370. U 480. U 380. U 560. U 360. U
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S\J-SVOA SAMPLE ID ~------> 044-S-BC28-02 044-S-BC29-01 044-S-BC29-02 044-S-BC30-01 044-S-BC30-02 044-S-BC31-01
ORIGINAL ID -----> 044SBC2802 044SBC2901 044SBC2902 044SBC3001 044SBC3002 044SBC3101
lAB SAMPLE ID ---> 37637.14 37637.15 37637.16 37637.19 37637.20 37652,05
ID FROM REPORT --> 044SBC2802 044SBC2901 044SBC2902 044sBC3001 044SBC3002 044SBC3101
SAMPLE DATE -----> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/05/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/17/99 03/16/99 03/17/99 03/18/99 03/17/99 03/19/99
MATRIX ----------> Soil Soi l Soi I Soil Soil Soil
UNITS --~--------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37652 VAL

108'95-2 Phenol 620. U 490. U 590. U 420. U 540. U 440. U

111-44-4 bis(2-Chloroethyl)ether 620. U 490. U 590. U 420. U 540. U 440. U
95-57-8 2-Chlorophenol 620. U 490. U 590. U 420. U 540. U 440. U

541 -73- 1 1,3-Dichlorobenzene 620. U 490. U 590. U 420. U 540. U 440. U
106-46-7 1,4-0ichlorobenzene 620. U 490. U 590. U 420. U 540. U 440. U
100-51 -6 Benzyl alcohol 620. u 490. u 590. U 420. U 540. U 440. U
95-50-1 1,2-Dichlorobenzene 620. U 490. U 590. U 420. U 540. U 440. U
95'48-7 2-Methylphenol (o-Cresol) 620. U 490. u 590. U 420. U 540. U 440. U

106-44-5 4-Methylphenol (p-Cresol) 620. U 490. U 590. U 420. U 540. U 440. U
621 -64-7 N-Nitroso-di-n-propylamine 620. U 490. U 590. U 420. U 540. U 440. U
67'72-1 Hexachloroethane 620. U 490. U 590. U 420. U 540. U 440. U
98'95-3 Nitrobenzene 620. U 490. U 590. U 420. u 540. u 440. U
78-59-1 Isophorone 620. U 490. U 590. U 420. U 540. U 440. U
88-75-5 2-Nitiophenol 620. " 490. U 590. U 420. U 540. U 440. Uv

105-67-9 2,4-0imethylphenol 620. U 490. U 590. U 420. U 540. U 440. U

65-85-0 Benzoic acid 1600. U 1200. U 380. J 1000. U 340. J 320. J
111 -91-1 bis(2-Chloroethoxy)methane 620. u 490. U 590. U 420. U 540. U 440. U
120-83-2 2,4-0ichlorophenol 620. U 490. U 590. U 420. U 540. u 440. U
120-82-1 1,2,4-Trichlorobenzene 620. U 490. U 590. U 420. U 540. U 440. U
91'20-3 Naphthalene 620. U 490. U 590. U 420. U 540. U 440. u

106-47-8 4-Chloroaniline 620. U 490. U 590. U 420. U 540. U 440. U
87'68-3 Hexachlorobutadiene 620. U 490. U 590. U 420. U 540. U 440. U
59-50-7 4-Chloro-3-methylphenol 620. U 490. U 590. U 420. U 540. U 440. U
91-57-6 2-Methylnaphthalene 620. U 490. u 590. U 420. U 540. U 440. U
77'47-4 Hexachlorocyclopentadiene 620. U 490. U 590. U 420. U 540. U 440. U
88-06-2 2,4,6-Trichlorophenol 620. U 490. U 590. U 420. U 540. U 440. U
95·95·4 2,4,5-Trichlorophenol 1600. U 1200. U 1500. U 1000. U 1400. U 1100. U
91-58-7 2-Chloronaphthalene 620. U 490. u 590. U 420. U 540. U 440. u
88-74-4 2-Ni troani line 1600. U 1200. U 1500. U 1000. U 1400. U 1100. U

131-11-3 Dimethyl phthalate 620. U 490. U 590. U 420. U 540. u 440. U
606-20-2 2,6-Dinitrotoluene 620. U 490. U 590. U 420. U 540. U 440. U
208'96-8 Acenaphthylene 36. J 490. U 590. U 420. U 540. U 440. U
99-09-2 3-Ni troani line 1600. U 1200. U 1500. U 1000. U 1400. U 1100. U
83-32-9 Acenaphthene 620. U 490. U 590. u 420. U 540. U 440. U
51·28·5 2,4'Oinitrophenol 1600. U 1200. U 1500. U 1000. U 1400. U 1100. U

100-02-7 4-Nitrophenol 1600. U 1200. U 1500. U 1000. U 1400. U 1100. u
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SIJ-SVOA SAMPLE 10 -------> 044-S-BC28-02 044-S-8C29-01 044-5-BC29-02 044-S-8C30-01 044-S-BC30-02 044-S-BC31-01
ORIGINAL 10 -----> 0445BC2802 044 SB C2901 044SBC2902 044SBC3001 0445BC3002 044SBC3101
lAB SAMPLE 10 ---> 37637.14 37637.15 37637.16 37637.19 37637.20 37652.05
ID FROM REPORT --> 0445BC2802 044sBC2901 044SBC2902 0445BC3001 044SBC3002 044SBC3101
SAMPLE DATE -.---> 03/04/99 03/04/99 03/04/99 03/04/99 03/04/99 03/05/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/17/99 03/16/99 03/17/99 03/18/99 03/17/99 03/19/99
MATRIX ----------> Soil Soil Soil Soil SoiL Soil
UNITS ._-_.-._ .. -> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CA.S # Parameter 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37636 VAL 37652 VAL

121-14-2 2,4-Dinitrotoluene 620. U 490. U 590. U 420. U 540. U 440. U

132·64·9 Dibenzofuran 620. U 490. U 590. U 420. u 540. u 440. U

84-66-2 Diethylphthalate 620. U 490. U 590. U 420. U 540. U 440. U

7005-72-3 4-ChlarophenylphenyLether 620. U 490. U 590. U 420. u 540. U 440. U

86-73-7 Fluorene 620. u 490. u 590. u 420. U 540. U 440. u
100-01-6 4-Nitraaniline 1600. U 1200. U 1500. U 1000. U 1400. U 1100. U

534-52-1 2-Methyl-4,6-Dinitrophenal 1600. U 1200. U 1500. U 1000. U 1400. U 1100. U

86-30-6 N-Nitrosodiphenylamine 620. U 490. U 590. u 420. U 540. U 440. U

101-55-3 4-Bromophenyl-phenylether 620. U 490. u 590. U 420. U 540. U 440. U

118-74-1 Hexachlorobenzene 620. U 490. u 590. U 420. U 540. U 440. U
87-86-5 Pentachlorophenol 1600. U 1200. U 1500. U 1000. U 1400. U 1100. U

85·01·8 Phenanthrene 44. J 490. u 68. J 420. U 540. U 440. U

120-12-7 Anthracene 54. J 490. u 53. J 420. U 33. J 440. U

84-74-2 Di - II-butyl phthalate 620. U 490. U 590~ U 420. U 540. IJ 440. U

206'44-0 Fluoranthene 470. J 490. u 370. J 420. U 160. J 440. U

129-00-0 pyrene 650. 490. U 480. J 420. U 310. J 440. U

85 -68- 7 Butylbenzylphthalate 620. U 490. U 590. u 420. U 540. U 440. U

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 620. U 490. U 590. U 420. U 540. u 440. U

91-94'1 3,3"Dichlorobenzidine I 1200. U 980. U 1200. U 830. u 1100. U 440. U

56-55-3 Benzo(a)anthracene 150. J 490. U 160. J 420. u 84. J 440. U

218-01-9 Chrysene 170. J 490. U 190. J 420. u 110. J 440. U

117-84-0 Oi-n-octyl phthalate 620. UJ 490. U 590. UJ 420. U 540. UJ 440. U

205-99-2 Benzo(b)fluoranthene 240. J 490. U 240. J 420. U 120. J 440. U

207-08-9 Benzo(k)fluoranthene 220. J 490. U 280. J 420. U 140. J 440. U
50-32-8 Benzo(a)pyrene 170. J 490. U 200. J 420. U 100. J 59. J

193-39-5 Indeno(1,2,3-cd)pyrene 620. U 490. U 590. UJ 420. U 540. UJ 440. U
53-70-3 Dibenz(a,h)anthracene 620. U 490. U 590. UJ 420. U 540. UJ 440. U

191'24-2 Benzo(9,h,i)perylene 620. U 490. U 590. UJ 420. U 540. UJ 440. U

108-60-1 2,2'-oxybis(1'Chloropropane) 620. U 490. U 590_ U 420. U 540. U 440. U

~ • ~ ... ? , • , - I ...... __ ~~, ~ L _
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1J-5VOA SAMPLE 10 -------> 044-s-8<:31-02 044-5-8C32-01 044-S-SC32-02 044-5-BC33-01 044-S-BC33-02 044·s-aC34-01
ORIGINAL ID -----> 044SBC3102 044SBC3201 044SBC3202 044SBC3301 044SBC3302 044SBC3401
LAB SAMPLE 10 ---> 37652.06 37652.01 37652.02 37652.03 37652.04 37652.07
10 FROM REPORT --> 044sBC3102 044SBC3201 0445BC3202 044SBC3301 0445BC3302 044SBC3401
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/22/99 03/18/99 03/22/99 03/22/99 03/19/99 03/22/99
MATRI~ ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 Phenol 510. U 360. U 360_ U 360. u 380. U 360. U
111-44-4 bis(Z-Chloroethyl)ether 510. U 360. u 360. U 360. U 380. U 360. u
95'57-8 2-Ch loropheno l 510. U 360. U 360. U 360. U 380. U 360. U

541-73-1 l,3-Dichlorobenzene 510. U 360. U 360. U 360. U 380. u 360. U
106-46-7 1,4-Dichlorobenzene 510. U 360. u 360. u 360. U 380. U 360. U
100-51-6 Benzyl alcohol 510. U 360. U 360. U 360. U 380. u 360. U
95-50-' 1,2-Dichlorobenzene 510. u 360. U 360. U 360. U 380. U 360. U
95-48'7 2-Methylphenol (o-Cresol) 510. u 360. U 360. U 360. u 380. u 360_ U

106-44-5 4-Methylphenol (p-Cresol) 510. U 360. U 360. u 360. u 380. U 360. u
621-64-7 N-Nitroso-di-n-propylamine 510. U 360. U 360. U 360. U 380. U 360. U
67-72-1 Hexachloroethane 510. U 360_ U 360. U 360. U 380. U 360. U
98·95·3 Nitrobenzene 510. U 360. U 360. U 360. U 380. u 360_ U
78-59-1 Isophorone 510_ U 360. U 360. U 360. u 380. U 360. U

88-75-5 2-Nitrophenol 510. U 360. " .. ..... U 360. U 380. U 360. Uu ..JV\,I.

105'67-9 2,4-DimethyLphenol 510. U 360. U 360. u 360. u 380. U 360. u
65-85-0 Benzoic acid 380. J 890. U 900_ U 910. U 960. U 270. J

111-91-1 bis(2-Chloroethoxy)methane 510. U 360. U 360. U 360. U 380. U 360. U
120-83-2 2,4-Dichlorophenol 510. U 360. U 360. U 360. U 380. U 360. U
120-82-1 1,2,4-Trichlorobenzene 510. U 360. U 26. J 20. J 380. U 28. J
91-20-3 Naphthalene 510. U 64. J 60. J 86. J 78. J 150. J

106-47-8 4-ChLoroaniline 510_ U 360. U 360. U 360. u 380. u 360. U
87-68-3 Hexachlorobutadiene 510. U 360. U 360. U 360. U 380. U 360. U
59-50-7 4-chLoro-3-methylphenol 510. U 360. u 360. U 360. U 380. U 360. u
91-57-6 2-Methylnaphthalene 510. U 120. J 120. J 200. J 160. J 270. J
77-47-4 Hexachlorocyclopentadiene 510. U 360. U 360. U 360. U 380. U 360. u
88-06-2 2,4,6-rrichlorophenol 510. u 360. u 360. U 360. U 380. U 360. u
95-95-4 2,4,5-Trichtorophenol 1300. U 890. u 900. U 910. U 960. U 910. u
91-58-7 2-Chloronaphthalene 510. U 360. U 360. U 360. u 380. U 360. U
88'74-4 2-Nitroani Line 1300. U 890_ U 900. U 910. U 960. U 910. U

131-11·3 Dimethyl phthalate 510. U 360. U 360. U 360. U 380. U 360. U
606-20-2 2,6-Dinitrotoluene 510. U 360. u 360. U 360. U 380. U 360. U
208-96-8 AcenaphthyLene 510. U 360. U 360. U 360. U 380. u 360. u
99-09-2 3-Nitroani Line 1300. U 890. U 900. U 910. U 960. U 910. U
83-32-9 Acenaphthene 510. U 360_ u 360. U 360. U 380. u 360. u
51-28-5 2,4-Dinitrophenol 1300. U 890. U 900_ u 910. U 960. U 910. U

100-02-7 4-Nitrophenol 1300. U 890. U 900. u 910. U 960. U 910. U
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~-SVOA SAMPLE ID -------> 044-S-BC31-02 044-S-BC32-01 044-S-BC32-02 044-S"BC33-01 044'S-BC33-02 044-S-BC34-01
ORIGINAL ID -----> 044SBC3102 044SBC3201 044SBC3202 044SBC3301 044SBC3302 044SBC3401
LAB SAMPLE ID ---> 37652.06 37652.01 37652.02 37652.03 37652.04 37652.07
ID FROM REPORT --> 044SBC3102 044SBC3201 044SBC3202 044SBC3301 044SBC3302 044SBC3401
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/22/99 03/18/99 03/22/99 03/22/99 03/19/99 03/22/99
MATRIX ----------> Soil Soil Soi l Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

121-14-2 2,4-Dinitrotoluene 510. U 360. U 360. U 360. U 380. U 360. U
132 -64 -9 Dibenzofuran 510. U 32. J 32. J 52. J 44. J 70. J
84-66-2 Diethylphthalate 510. U 360. U 360. U 360. U 380. U 360. U

7005-72-3 4-Chlorophenylphenylether 510. U 360. U 360. U 360. U 380. U 360. U
86· 73-7 Fluorene 510. U 360. U 360. U 360. U 380. U 360. U

100-01-6 4-Nitroaniline 1300. U 890. U 900. U 910. U 960. U 910. U
534-52-1 2-Methyl-4,6-Dinitrophenol 1300. U 890. U 900. U 910. U 960. U 910. U
86-30-6 N-Nitrosodiphenylamine 510. U 360. U 360. U 360. U 380. U 360. u

101'55-3 4-Bromophenyl-phenylether 510. U 360. U 360. U 360. U 380. U 360. U
118-74-1 Hexachlorobenzene 510. U 360. U 360. U 360_ U 380. U 360. U
87-86-5 Pentachlorophenol 1300. U 890. U 900. U 910. U 960. U 910. U
85-01-8 Phenanthrene 510. U 86. J 96. J 140. J 120. J 190. J

120-12-7 Anthracene 510. u 360. U 360. U 360. U 380. U 360. U
84-74-2 Di-n-butylphthaiate 510. v 360. U 360. u 360. " 380. U 360. uu

206-44-0 FLuoranthene 72. J 20. J 20. J 41. J 24. J 43. J
129-00'0 Pyrene 68. J 360. U 22. J 46. J 23. J 36. J
85-68-7 ButyLbenzylphthalate 510. U 360. U 360. U 360. U 380. U 360. U

117-81-7 bis(2-Ethylhexyl)phthalate CBEHP) 510. U 360. u 360. U 360. U 380. U 360. U
91-94-1 3,3'-DichLorobenzidine 510. U 360. U 360. U 360. U 380. U 360. U
56-55-3 Benzo{a)anthracene 27. J 360. U 360. U 34. J 21. J 31. J

218-01-9 Chrysene 41. J 25. J 28. J 51. J 34. J 57. J
117-84-0 Di-n-Qctyl phthalate 510. U 360. u 360. U 360. U 380. U 360. U
205-99-2 Benzo(b)fLuoranthene 510. U 360. U 27. J 36. J 27. J 360. U
207-08-9 Benzo(k)fluoranthene 31, J 360. u 360. U 25. J 380. U 45. J
50-32-8 Benzo(a)pyrene 510. U 360. U 360. U 24. J 380. U 24. J

193-39-5 IndenoCl.2,3-cd}pyrene 510. U 360. U 360. U 360. U 380. U 360. U
53-70-3 Dibenz(a,h)anthracene 510. U 360. u 360. U 360. U 380. U 360. U

191-24-2 Benzo(g,h,i)perylene 510. U 360. u 360. U 3" J 380. U 26. J
108-60-1 2.2'-oxybis(1-Chloropropane) 510. U 360. U 360. u 360. U 380. u 360. U
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\'/-SVOA SAMPLE ID -------> 044-S-8C35-01 044-5-8C35-02 044-5-BC36-01 044-s-aC37-01 044-5-aC37-02 044-5-BC38-01
ORIGINAL ID -----> 044S8C3501 04458C3502 044SBC3601 044SBC3701 044SBC3702 0445aC3801
LAB sAMPLE ID ---> 37600.20 37600.21 37636.11 37652.08 37652.09 37652.12
ID FROM REPORT --> 044SB(;3501 04458C3502 044S8C3601 0445BC3701 044SBC3702 044SBC3801
SAMPLE DATE -----> 03/03/99 03/03/99 03/04/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/04/99 03/04/99 03/05/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/10/99 03/15/99 03/13/99 03/22/99 03/22/99 03/19/99
MATRIX ----------> Soil Soil Soi l Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37600 VAL 37636 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 Phenol 450. U 460. U 380. U 370. U 390. U 400. U
111-44-4 bis(2-Chloroethyl)ether 450. U 460. U 380. u 370. U 390. U 400. U
95-57-8 2-ChLorophenol 450. U 460. U 380. U 370. U 390. U 400. U

541-73-1 1,3-Dichlorobenzene 450. U 460. U 380. U 370. U 390. U 400. U
106-46-7 1,4-Dichlorobenzene 450. U 460. u 380. U 370. U 390. U 400. U
100-51-6 Benzyl alcohol 450. U 460_ U 380. U 370. U 390. u 400. U
95-50-1 1,2-Dichlorobenzene 450. U 460. U 380. U 370. U 390. U 400. U
95-48-7 2-Methylphenol (o-Cresol) 450. U 460. U 380. U 370. U 390. U 400. U

106-44-5 4-Methylphenol (p-Cresol) 450. u 460. U 380. U 370. U 390. U 400. U
621·64·7 N-Nitroso'di-n'propylamine 450. U 460. U 380. U 370. U 390_ U 400. U
67-72-1 Hexachloroethane 450. u 460. U 380. U 370. U 390. U 400. u
98-95-3 Nitrobenzene 450. U 460. U 380. u 370. u 390. U 400. U
78-59- 1 lsophorone 450. U 460. U 380. U 370. U 390. U 400. U
88·75·5 2-Nitrophenoi 450. U 460. U 380. " 't.,n U 390. u 400. UU -"lo,I ..

105-67-9 2,4-DimethyLphenol 450. u 460. U 380. u 370. u 390. U 400. u
65-85-0 Benzoic acid 1100. U 1200. U 960. U 920. U 970. U 290. J

111-91-1 bis(2-Chloroethoxy)methane 450. U 460. U 380. U 370. U 390. U 400. U
120-83-2 2.4-Dichlorophenol 450. U 460. U 380. U 370. U 390. u 400. u
120-82- 1 1.2,4-Trichlorobenzene 450. U 460. U 380. u 370. U 390. U 400. u
91-20-3 Naphthalene 120. J 460. U 120. J 430. 51- J 400. U

106-47-8 4-Chloroaniline 450. U 460. U 380. U 370. u 390. U 400. U
87-68-3 Hexachlorobutadiene 450. U 460. U 380. U 370. U 390. U 400. u
59-50-7 4-Chloro-3-methylphenol 450. U 460. U 380. U 370. U 390. U 400. U
91-57-6 2-MethyLnaphthalene 220. J 460. u 250. J 700. 88. J 400. U

77-47-4 Hexachlorocyclopentadiene 450. u 460. u 380. U 370. U 390. u 400. u
88-06-2 2,4,6-Trichlorophenol 450. U 460. U 380. U 370. u 390. U 400. U
95'95-4 2.4,5-Trichlorophenol 1100. U 1200. U 960. U 920. U 970. U 1000. U
91-58-7 2-Chloronaphthalene 450. U 460. U 380. U 370. u 390. u 400. U
88-74-4 2-Nitroani Line 1100. U 1200. u 960_ U 920. U 970. U 1000. U

131 -11-3 DimethyL phthalate 450. U 460. U 380. u 370. U 390. U 400. U
606-20-2 2,6-Dinitrotoluene 450. U 460. U 380. U 370. U 390. u 400. U
208-96-8 Acenaphthylene 450. U 460. U 380. U 27. J 390. U 400. U
99-09-2 3-N; troani line 1100. U 1200. U 960. U 920. U 970. U 1000. u
83-32-9 Acenaphthene 450. U 460. U 380. U 370. u 390. u 400. U
51-28-5 2,4-Dinitrophenol 1100. U 1200. U 960. U 920. u 970. u 1000. U

100-02-7 4-Nitrophenol 1100. U 1200. U 960. U 920. U 970. U 1000. U
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IJ-SVOA SAMPLE 10 ------~> 044c5-BC35-01 044-S"BC35-02 044 -5- BC36- 01 044- 5- BC37-01 044-S-8C37-02 044-S-BC38-01
ORIGINAL ID ___ ow> 04458C3501 044SBC3502 04458C3601 04458C3701 04458C3702 044$8C3801
LAB SAMPLE ID --~> 37600.20 37600;21 37636.11 37652.08 37652.09 37652.12
ID FROM REPORT --> 04458C3501 044S8C3502 04458C3601 04458C3701 0445BC3702 044S8C3801
SAMPLE DATE ___ ow> 03/03/99 03/03/99 03/04/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/04/99 03/04/99 03(05/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/10/99 03/15/99 03/13/99 03/22/99 03/22/99 03/19/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS ____ woo_woo> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37600 VAL 37600 VAL 37636 VAL 37652 VAL 37652 VAL 37652 VAL

121-14-2 2,4-0initrotoluene 450. U 460. U 380. U 370. U 390_ U 400. U
132-64-9 Oibenzofuran 65. J 460_ U 76. J 210. J 27. J 400. U
84-66-2 Oiethylphthalate 450. U 460. U 380. u 370_ u 390. U 400. u

7005-72-3 4-Chlorophenylphenylether 450. u 460. U 380. U 370. u 390. U 400. U
86-73-7 Fluorene 450. u 460. U 380. u 370. U 390. U 400. u

100'01-6 4-Nitroaniline 1100. U 1200. u 960. u 920. U 970. u 1000. u
534-52-1 2'Methyl-4,6-0initrophenol 1100. U 1200. u 960. U 920. U 970. u 1000. u
86-30-6 N-Nitrosodiphenylamine 450. U 460. u 380. U 370. U 390. u 400_ U

101-55-3 4-BromophenyL-phenylether 450. u 460. U 380. u 370. U 390. U 400. u
118- 74·1 HexachLorobenzene 450. U 460. U 380. U 370. U 390. u 400. u
87-86-5 Pentachlorophenol 1100. U 1200. U 960. U 920. u 970. u 1000. u
85-01-8 Phenanthrene 180. J 460. U 260. J 560. 76. J 400. u

120'12-7 Anthracene 450. u 460. U 380. U 35. J 390. u 400. u
84-74-2 Di-n-butyLphthaLate 450. U 460_ u 380. u 32. J 390. u 400. t!

206-44-0 Fluoranthene 450. U 460. U 220. J 220. J 52. J 400. u
129-00-0 pyrene 58. J 460. U 260. J 170. J 4" J 400. U
85-68-7 Butylbenzylphthalate 450. U 460. u 380. u 370. U 390. U 400. u

117'81-7 bis(2-Ethylhexyl)phthalate (BEHP) 450. u 460. u 380. U 370. U 390. u 400. u
91-94-1 3,3 1 -Oichlorobenzidine 910. U 930. u 770. UJ 370. U 390. U 400. U
56-55-3 Benzo(a)anthracene 35. J 460. U 140. J 110. J 28. J 400. U

218-01-9 Chrysene 67. J 460. U 200. J 210. J 48. J 400. u
117-84-0 Di-n-octyl phthalate 450. U 460. u 380. UJ 370. U 390. u 400. U
205-99-2 Benzo(b)fluoranthene 40. J 460. u 210. J 230. J 26. J 400. U
207-08-9 Benzo(k)fluoranthene 30. J 460. U 220. J 370. U 27. J 400. u
50-32-8 Benzo(a)pyrene 36. J 460. u 190. J 90. J 27. J 80. J

193-39-5 Indeno(1,2,3-cd)pyrene 450. U 460. U 72. J 46. J 390. U 400. u
53-70-3 Oibenz(a,h)anthracene 450. U 460. U 60. J 28. J 390. u 400. U

191-24-2 Benzo(g,h,i)perylene 450; U 460. U 76. J 79. J 390. U 400. U
108-60-1 2,2 ' -oxybis(1-Chloropropane) 450. U 460. u 380. U 370. u 390. U 400. U
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;W-SVOA SAMPLE ID -------> 044-5-8C38-0Z 044-S-8C39-01 044-S-8C39-0Z 044-S-8C40-01 044-C-8C40-01 044-S-8C40-02
ORIGINAL ID -----> 044S8C380Z 044S8C3901 044S8C390Z 04458C4001 044C8C4001 044$8C400Z
LAB SAMPLE ID ---> 37652.13 37652.10 37652.11 37652.14 37652.15 37652.16
10 FROM REPORT --> 04458C3802 04458C3901 044S8C3902 04458C4001 044C8C4001 044S8C4002
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED ---> 03/22/99 03/24/99 03/22199 03/22/99 03/22199 03/22199
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 Phenol 650. U 440. U 660. U 400. U 420. U 450. U

111-44-4 bis(Z-Chloroethyl)ether 650. U 440. U 660. u 400. u 420. U 450. u
95-57-8 2-Chlorophenol 650. U 440. U 660. U 400. U 420. U 450. U

541-73-1 1,3-Dichlorobenzene 650. U 440. U 660. U 400. U 420. U 450. U

106-46-7 1,4-Dichlorobenzene 650. U 440. U 660. U 400. U 420. U 450. U
100-51-6 Benzyl alcohol 650. U 440. u 660. U 400. u 420. U 450. U

95-50-1 1,Z-Dichlorobenzene 650. u 440. u 660. U 400. u 420. U 450. U

95-48-7 2-Methylphenol (o-Cresol) 650. U 440. U 660. U 400. U 420. U 450. U
106-44-5 4-Methylphenol (p-Cresol) 650. U 440. U 660. U 400. U 420. U 450. U

621-64-7 N-Nitroso-di-n-propylamine 650. U 440. U 660. U 400. U 4Z0. u 450. U

67-72-1 Hexachloroethane 650. u 440. u 660. U 400. u 420. u 450. U

98-95-3 Nitrobenzene 650. U 440. U 660. u 400. u 420. U 450. U
78-59-1 lsophorone 650. U 440. U 660. U 400. u 420. U 450. U
88-75-5 2-N i tropheno l 650. " 1.1. n U 660. U 400. U 42O. U 450_ uu .,..,....,.

105 -67-9 2,4-Dimethylphenol 650. U 440. U 660. U 400. U 420. U 450. U
65-85-0 Benzoic acid 480. J 1100. u 500. J 310. J 300. J 360. J

111-91-1 bis(2-Chloroethoxy)methane 650. u 440. U 660. U 400. u 420. U 450. U

120-83-2 2,4-Dichlorophenol 650. u 440. U 660. u 400. U 420. U 450. U
120-82-1 1,2,4-Trichlorobenzene 650. U 440. u 660. U 400. U 420. U 450. U

91-20-3 Naphthalene 650. U 68. J 660. U 400. U 22. J 450. U

106-47-8 4-Chloroaniline 650. U 440. U 660. u 400. U 420. u 450. u
87-68-3 Hexachlorobutadiene 650. U 440. U 660. u 400. u 420. U 450. U

59-50-7 4-Chloro'3-methylphenol 650. U 440. U 660. u 400. U 420. U 450. U
91-57-6 2-Methylnaphthalene 650. U 110. J 660. u 39. J 42. J 450. U
77-47-4 Hexachlorocyclopentadiene 650. U 440. u 660. u 400. U 420. u 450. u
88-06-2 2,4,6-Trichlorophenol 650. U 440. U 660. U 400. u 420. u 450. u
95-95-4 2,4,5-Trichlorophenol 1600. U 1100. U 1600. U 1000. u 1000. U 1100. U
91-58-7 2-Chloronaphthalene 650. U 440. U 660. u 400. u 420. u 450. u
88-74 -4 2-Ni troani line 1600. U 1100. U 1600. U 1000. u 1000. U 1100. U

131-11-3 Dimethyl phthalate 650. U 440. U 660. u 400. U 420. u 450. u
606-20-2 2,6-Dinitrotoluene 650. U 440. U 660. U 400. u 420. u 450. U
208-96-8 Acenaphthylene 650. U 440. u 660. U 400. U 420. U 450. U
99-09-2 3-Ni troani line 1600. U 1100. U 1600. U 1000. u 1000. u 1100. U

83-32-9 Acenaphthene 650. U 440. u 660. U 400. u 420. U 450. U
51-28-5 2,4-Dinitrophenol 1600. U 1100. U 1600. U 1000. U 1000. U 1100. u

100-02-7 4-Nitrophenol 1600. U 1100_ U 1600. U 1000. U 1000. u 1100. U

,_ 1" t. T T _ , ~ .:J _ L. -= _ ~ ,.. _..-..---., ........... ~ ..... ..L .......
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j\'/-SVOA SAMPLE 10 -------> 044-S"8C38-02 044-S-8C39-01 044-S-BC39-02 044- S-8C40- 01 044-C-8C40-01 044-S-8C40-02
ORIGINAL 10 -----> 04458C3802 044SBC3901 044SBC3902 044S8C4001 044CBC4001 04458C4002
LAB SAMPLE 10 __ a> 37652"13 37652.10 37652.11 37652.14 37652.15 37652" 16
10 FROM REPORT _a> 044S8C3802 044S8C3901 0445BC3902 044S8C4001 044C8C4001 044SBC4002
SAMPLE DATE ____ a> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED _a> 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99 03/08/99
DATE ANALYZED __ a> 03122/99 03/24/99 03/22/99 03/22/99 03/22/99 03/22/99
MATRIX ----------> Soil Soil Soil Soil Soil Soi t
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

121-14-2 2,4-0initrotoluene 650. U 440. U 660. U 400. U 420. U 450. U
132-64-9 Oi bem:aruran 650. U 29. J 660. U 400. u 420. u 450. u
84-66-2 Diethylphthalate 650. U 440. u 660. U 400. u 420. U 27. J

7005-72-3 4-Chlorophenylphenylether 650. U 440. U 660. U 400. U 420. U 450. u
86-73-7 Fluorene 650. U 440. U 660. u 400. U 420. U 450. U

100-01-6 4-Nitroani line 1600. U 1100. u 1600. U 1000. u 1000. U 1100. U
534-52-1 2-Methyl-4,6-0initrophenol 1600. U 1100. U 1600. U 1000. U 1000. u 1100. U
86-30-6 N-Nitrosodiphenylamine 650. U 440. U 660. U 400. u 420. u 450. u

101-55-3 4-8romophenyl-phenylether 650. U 440. U 660. U 400. U 420. U 450. U
118-74-1 Hexachlorobenzene 650. U 440. U 660. u 400. U 420. U 450. U
87-86-5 Pentachlorophenol 1600. U 1100. U 1600. u 1000. U 1000. U 1100. U
85 -01-8 Phenanthrene 650. U 88. J 660. U 45. J 56. J 450. u

120-12-7 Anthracene 33. J 440. U 660. U 400. u 420. u 450. u
84-74-2 Di-n-butyiphthaLate 650. U 440. U 660. u 400. u 36. ) 450. u"206-44-0 Fluoranthene 180. J 53. J 210. J 80. J 100. J 39. J

129-00-0 Pyrene 320. J 59. J 210. J 61. J 80. J 28. J
85-68-7 Butylbenzylphthalate 650. U 440. U 660. u 22. J 420. U 450. U

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 650. u 440. u 660. U 400. u 420. U 450. u
91-94-1 3,3'-Dichlorobenzidine 650. U 440. U 660. U 400. U 420. U 450. U
56-55-3 Benzo(a)anthracene 110. J 34. J 93. J 39. J 66. J 23. J

218-01-9 Chrysene 100. J 53. J 94. J 65. J 120. J 35. J

117·84- 0 Oi-n-octyl phthalate 650. U 440. u 660. U 400. u 420. U 450. u
205-99-2 Benzo(b)fluoranthene 170. J 47. J 110. J 72. J 100. J 49. J
207-08-9 Benzo(k)fluoranthene 130. J 42. J 110. J 58. J 79. J 28. J
50-32-8 Benzo(a)pyrene 150. J 28. J 120. J 56. J 77. J 32. J

193-39-5 Indeno(1,2,3-cd)pyrene 72. J 440. U 58. J 30. J 35. J 450. U
53-70-3 Oibenz(a,h)anthracene 32. J 440. u 660. U 21. J 420. U 450. U

191-24-2 Benzo(g,h,i)perylene 89. J 440. U 53. J 40. J 41. J 450. U
108-60-1 2,2'·oxybis(1-Chloropropane) 650. U 440. u 660. U 400. U 420. U 450. U
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;IJ-SVOA SAMPLE 10 -------> 044-c·Bt40-02 044-5"BC41-01 044-C-8C41-01 044"5"8C41-02 044-C-BC41-02 044-5-8C42-01
ORIGINAL ID -----> 044C8C4002 04458C4101 044C8C4101 04458C4102 044C8C4102 04458C4201
LAB SAMPLE ID ---> 37652.17 37653.01 37653.02 37652.18 37652.19 37653.06
ID FROM REPORT --> 044C8C4002 044SBC4101 044C8C4101 044S8C4102 044C8C4102 04458C4201
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/08/99 03/09/99 03/09/99 03/08/99 03/08/99 03/09/99
DATE ANALYZED ---> 03/22/99 03/19/99 03/19/99 03/22/99 03/22/99 03/18/99
MATRIX ----------> Soil Soil Soi l Soil 50il Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 Phenol 500. U 380. U 410. U 600. U 470. U 480. U
111-4L,'4 bis(2-Chloroethyl)ether 500. U 380. U 410. U 600. U 470. U 480. U
95-57-8 2-Chlorophenol 500. U 380. U 410. U 600. U 470. U 480. U

541-73-1 1,3-Dichlorobenzene 500. U 380. u 410. U 600. U 470. U 480. U
106-46-7 1,4-DichLorobenzene 500. u 380. U 410. U 600. U 470. U 480. u
100-51-6 Benzyl alcohoL 500. u 380. U 410. U 600. U 470. u 480. U
95 -50-1 1,2-Dichlorobenzene 500. U 380. U 410. U 600. u 470. U 480. U
95-48'7 2-Methylphenol (o-Cresol) 500. U 380. U 410. U 600. u 470. U 480. U

106-44-5 4-Methylphenol (p-Cresol) 500. U 380. U 410. U 600. U 470. U 480. U
621-64 -7 N-Nitroso-di-n-propylamine 500. U 380. U 410. u 600. U 470. U 480. u
67-72-1 Hexachloroethane 500. U 380. U 410. U 600. u 470. U 480. U
98-95-3 Nitrobenzene 500. U 380. U 410. U 600. U 470. U 480. U
78-59-1 lsophorone 500. U 380. U 410. U 600. U 470. U 480. U
88-75-5 2-NitrophenoL 500. U 380. U I ..... U 600. 11 470. u 480. u,+~u. ...

105-67'9 2,4-Dimethylphenol 500. U 380. u 410. u 600. U 470. U 480. U
65-85-0 Benzoic acid 410. J 940. U 1000. u 440. J 340. J 230. J

111-91-1 bis(2-Chloroethoxy)methane 500. U 380. U 410. u 600. u 470. u 480. u
120-83'2 2,4-0ichlorophenol 500. U 380. U 410. U 600. U 470. U 480. U
120-82-1 1,2,4-Trichlorobenzene 500. U 380. U 410. U 600. U 470. U 480. U
91-20-3 Naphthalene 500. U 380. U 410. u 600. u 470. U 480. u

106-47-8 4-Chloroaniline 500. U 380. U 410. U 600. U 470. U 480. U
87-68'3 Hexachlorobutadiene 500. u 380. U 410. U 600. U 470. U 480. u
59-50'7 4-ChLoro-3-methylphenol 500. u 380. U 410. U 600. u 470. U 480. U
91-57-6 2-Methylnaphthalene 500. U 380. U 31. J 600. u 470. U 480. U
77-47-4 Hexachlorocyclopentadiene 500. U 380. U 410. u 600. U 470. U 480. u
88·06·2 2,4,6-rrichlorophenol 500. u 380. U 410. u 600. U 470. U 480. U
95-95-4 2/4,5-Trichlorophenol 1200. U 940. U 1000. u 1500. u 1200. U 1200. U

91-58-7 2-Chloronaphthalene 500. U 380. U 410. U 600. U 470. U 480; U
88-74-4 2-Nitroani line 1200. U 940. U 1000. u 1500. U 1200. u 1200. U

131-11-3 Dimethyl phthalate 500. U 380. u 410. U 600. U 470. U 480. U
606-20-2 2,6'Dinitrotoluene 500. U 380. U 410. U 600. u 470. U 480. u
208-96-8 Acenaphthylene 500. U 380. u 410. U 600. u 470. U 480. u
99-09-2 3-Ni troani line 1200. U 940. U 1000. u 1500. U 1200. u 1200. u
83-32-9 Acenaphthene 500. U 380. U 410. U 600. u 470. U 480. U
51-28-5 2,4-Dinitrophenol 1200. U 940. U 1000. U 1500. U 1200. U 1200. U

100-02-7 4-N i t ropheno l 1200. u 940. u 1000. U 1500. u 1200. U 1200. U

• •• ...... ., t :'1' _ • ,... __ ~~ _., _ I
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ilJ-SVOA SAMPLE 10 -------> 044-C-BC40-02 044-$-8C41-01 044-C-8C41-01 044-S-8C41-02 044-C-BC41-02 044-$-8C42"01
ORIGINAL ID -----> 044C8C4002 044S8C4101 044C8C4101 044SBC4102 044CBC4102 04458C4201
lAB SAMPLE ID ---> 37652" 17 37653.01 37653.02 37652.18 37652.19 37653.06
10 FROM REPORT --> 044CBC4002 0445BC4101 044CBC4101 044SBC4102 044CBC4102 044SBC4201
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/08/99 03/09/99 03/09/99 03/08/99 03/08/99 03/09/99
DATE ANALYZED ---> 03/22/99 03/19/99 03/19/99 03/22/99 03/22199 031l8/99
MATRIX ----------> Soil Soil Soil Soil Soil Soi I
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

121-14-2 2,4-Dinitrotoluene 500. U 380. U 410. U 600. U 470. U 480. U
132-64-9 Diben:tofuran 500. U 380. U 410. U 600. U 470. U 480. U
84'66-2 Diethylphthalate 47. J 380. U 410. U 67. J 41- J 480. U

7005-72-3 4-Chlorophenytphenylether 500. U 380. U 410. U 600. U 470. U 480. U
86-73-7 Fluorene 500. U 380. U 410. U 600. U 470. U 480. U

100-01-6 4-Nit roan i line 1200. U 940. U 1000. U 1500. U 1200. U 1200. U
534-52-1 2-Methyl-4,6-Dinitrophenol 1200. U 940. U 1000. U 1500. U 1200. U 1200. U
86·30'6 N-Nitrosodiphenylamine 500. U 380. u 410. u 600. U 470_ U 480. U

101-55-3 4-Bromophenyl-phenylether 500. U 380. U 410. U 600. U 470. U 480. U

118-74-1 Hexachlorobenzene 500. U 380. U 410. U 600. U 470. U 4SO. u
87·86·5 Pentachlorophenol 1200. U 940. U 1000. U 1500. U 1200. U 1200. U
85-01-8 Phenanthrene 500. U 380. u 40. J 600. U 470. U 480. U

120-12-7 Anthracene 500. U 380. U 410. U 600. U 470. U 480. U
84-74-2 Di-n-butylphthalate ~~ J 42. I 410. U 600. U 470. IJ 480. ljJJ. ..

206-44-0 Fluoranth ene 63. J 380. U 77. J 190. J 140_ J 480. U
129-00-0 pyrene 44. J 380. U 69. J 310. J 200. J 480. U
85-68-7 Butylben:tylphthalate 500. U 380. U 410. U 600. U 470. u 480. U

117-81-7 bisC2-Ethylhexyl)phthalate CBEHP) 500. U 380. U 410. u 600. U 470. U 480. U
91-94-1 3,3 ' -Oichlorobenzidine 500. U 380. U 410. U 600. U 470. U 480. U
56·55-3 Benzo(a)anthracene 45. J 27. J 42. J 100. J 71. J 480. U

218-01-9 Chrysene 77. J 33. J 74. J 120. J 72. J 480. U
117'84-0 Di-n-octyl phthalate 500. U 380. U 410. U 600. U 470. u 480. U
205-99-2 Benzo(b)fluoranthene 160. J 30. J 51. J 160. J 150. J 480. U
207-08-9 Benzo(k)fluoranthene 130. J 26. J 61. J 150. J 470. U 480. U
50'32-8 Benzo(a)pyrene 84. J 27. J 57. J 170. J 91- J 480. U

193-39-5 Indeno(1,2,3-cd)pyrene 110. J 380. U 27. J 67. J 43. J 480. U
53-70-3 Dibenz(a,h)anthracene 37. J 380. U 410. U 33. J 470. U 480. U

191-24-2 Benzo(g,h,i)perylene 120. J 380. U 28. J 73. J 39. J 480. U
108-60-1 2,2"oxybis(1-Chloropropane) 500. U 380. U 410. U 600. U 470. U 480. u
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S~-SVOA SAMPLE 10 -------> 044-S-BI:42-02 044-S-SI:43-01 044-C-BC43-01 044-S-BC43-02 044-C-BI:43-02 044-S-SC44-01
ORIGINAL 10 -----> 044SBC4202 044SBC4301 044CBC4301 044SBC4302 044CBC4302 044SBC4401
LAB SAMPLE 10 ---> 37653.07 37652.20 37652.21 37653.03 37653.04 37653.08
ID FROM REPORT -~> 044SBC4202 044S81:4301 044CBC4301 044SBC4302 044CBC4302 044SBC4401
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED ._> 03/09/99 03/08/99 03/09/99 03/09/99 03/09/99 03/09/99
OATEANALYlED ---> 03/1.9/99 03/22/99 03/16/99 03/19/99 03/18/99 03/19/99
MATRIX ----_ .. __ .> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 Phenol 540. U 370. U 370. U 460. U 410. U 380. U
111-44-4 bis(2-Chloroethyl)ether 540. U 370. U 370. U 460. U 410. U 380. U
95-57-8 2-Chlorophenol 540. U 370. U 370. U 460. U 410. U 380. U

541-73-1 1,3-Dichlorobenzene 540. U 370. U 370. U 460. U 410. U 380. U
106'46-7 1,4-Dichlorobenzene 540. U 370. U 370. u 460. U 410. U 380. U
100-51-6 Benzyl alcohol 540. u 370. u 370. U 460. u 410. u 380. u
95-50-1 1,2-Dichlorobenzene 540. U 370. U 370. U 460. U 410. U 380. U
95-48-7 2-Methylphenol (o-Cresol) 540. U 370. U 370. U 460. U 410. U 380. u

106-44-5 4-Methylphenol (p-Cresol) 540. U 370. U 370. u 460. U 410. U 380. U
621-64'7 N-Nitroso-di-n'propylamine 540. U 370. U 370. U 460. U 410. U 380. U
67-72-1 Hexachloroethane 540. U 370. U 370. U 460. U 410. U 380. U
98·95-3 Nitrobenzene 540. U 370. U 370. U 460. U 410. U 380. U
78-59-1 Isophorone 540. U 370. U 370. U 460. U 410. U 380. U
88-75-5 2-N i trophei"iOl 540. U

.,..,,,
U

7.,,,
U 460. U 410. U 380 . U;l,V. JfV.

105-67-9 2,4-Dimethylphenol 540. U 370. U 370. U 460. U 410. U 380. U
65·85·0 Benzoic acid 1400. U 920. u 33. J 1200. U 220. J 960. u

111-91-1 bis(2-Chloroethoxy)methane 540. U 370. U 370. U 460. u 410. u 380. u
120-83-2 2,4-Dichlorophenol 540. U 370. U 370. U 460. U 410. U 380. U
120-82-1 1,2,4-Trichlorobenzene 540. U 370. U 370. U 460. u 410. U 380. U
91-20-3 Naphthalene 540. U 370. U 370. u 460. u 410. U 380. U

106'47-8 4-Chloroaniline 540. U 370. u 370. u 460. U 410. u 380. U
87-68'3 Hexachlorobutadiene 540. U 370. u 370. U 460. U 410. U 380. u
59-50-7 4-Chloro'3'methylphenol 540. U 370. u 370. U 460. u 410. U 380. U
91·57-6 2-Methylnaphthalene 540. U 370. u 370. u 460. U 410. U 26. J
77-47-4 Hexachlorocyclopentadiene 540. U 370. U 370. U 460. u 410. U 380. U
88-06-2 2,4,6-Trichlorophenol 540. U 370. U 370. U 460. U 410. U 380. U
95'95-4 2,4,5-TrichLorophenol 1400. U 920. U 930. u 1200. U 1000. U 960. U
91 -58- 7 2'Chloronaphthalene 540. U 370. U 370. U 460. u 410. U 380. u
88-74- 4 2-Nitroani Line 1400. U 920. u 930. U 1200. U 1000. u 960. U

131-11-3 Dimethyl phthalate 540. U 370. U 370. u 460. U 410. U 380. U
606-20-2 2,6-Dinitrotoluene 540. U 370. U 370. U 460. U 410. U 380. U
208-96-8 Acenaphthylene 540. U 370. u 370. u 460. U 410. U 380. U
99-09-2 3-Nitroani line 1400. U 920. U 930. U 1200. U 1000. u 960. U
83-32-9 Acenaphthene 540. U 370. u 370. U 460. u 410. U 380. U
51-28-5 2,4-Dinitrophenol 1400. U 920. u 930. u 1200. U 1000. U 960. U

100-02-7 4-NitrophenoL 1400. U 920. u 930. U 1200. U 1000. U 960. U
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SII-SVOA SAMPLE ID -------> 044-S-BC42-02 044-S-8C43-01 044-C-8C43-01 044-S-8C43-02 044-C-8C43-02 044-S-8C44-0t
ORIGINAL ID ----~> 044SBC4202 044S8C4301 044CBC4301 044S8C4302 044C8C4302 044SBC4401
lAB SAMPLE ID ---> 37653.07 37652.20 37652.21 37653.03 37653.04 37653.08
10 F~ REPORT --> 04458C4202 04458C4301 044CBC4301 044SBC4302 044CBC4302 04458C4401
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/09/99 03/08/99 03/09/99 03/09/99 03/09/99 03/09/99
DATE ANALYZED ---> 03/19/99 03122199 03/16/99 03/19/99 03/18/99 03/19/99
MATRIX ----------> Soit Soil Soil Soil Salt Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

121-14-2 2,4-Dinitrotoluene 540. U 370. U 370. U 460. U 410. U 380. U

132-64-9 Dibenzofuran 540. U 370. U 370. U 460. U 410. U 380. U

84-66-2 Diethylphthalate 540. U 370. U 370. U 460. U 410. U 380. U
7005-72-3 4-ChlorophenylphenyLether 540. U 370. U 370. U 460. U 410. U 380. U

86-73-7 Fluorene 540. U 370. U 370. U 460. U 410. U 380. U
100-01-6 4-Nitroani line 1400. U 920. U 930. U 1200. U 1000. u 960. U

534-52-1 2-Methyl-4,6-Dinitrophenol 1400. U 920. U 930. U 1200. u 1000. U 960. U

86·30-6 N'Nitrosodiphenylamine 540. U 370. U 370. U 460. U 410. U 380. U
101'55-3 4-Bromophenyl-phenylether 540. U 370. U 370. U 460. U 410. u 380. U

118-74-1 Hexachlorobenzene 540. U 370. U 370. U 460. U 410. U 380. U
87-86-5 PentachlorophenoL 1400. U 920. U 930. U 1200. u 1000. u 960. u
85-01'8 Phenanthrene 540. U 370. u 370. U 460. U 410. U 380. U

120-12-7 Anthracene 540. U 370. U 370. u 460. U 410. U 380. U
84-74-2 Di'n-butylphthalate 540. U 18. J 7"7n " 460. " 410. U 380. U~tv. U U

206-44-0 fluoranthene 540. U 370. U 370. U 460. U 410. U 380. U

129-00-0 Pyrene 540. U 370. U 370. U 460. U 410. u 380. U
85 -68-7 Butylbenzylphthalate 540. U 370. U 370. U 460. U 410. U 380. U

117-81-7 bis(2-Ethylhexyl)phthaLate (BEHP) 540. U 370. U 370. U 460. U 410. U 380. U

91-94- i 3,3'-Dichlorobenzidine 540. U 370. U 370. U 460. U 410. U 380. U

56-55-3 8enzo(a)anthracene 44. J 370. U 370. U 460. U 410. U 380. U
218-01-9 Chrysene 66. J 370. U 370. U 460. U 29. J 380. U
117-84-0 Di-n-octyL phthalate 540. U 370. u 370. U 460. U 410. U 380. U
205-99-2 Benzo(b)fluoranthene 69. J 370. U 370. U 460. U 410. U 380. U
207-08-9 Benzo(k)fluoranthene 68. J 370. U 370. U 460. U 29. J 380. U
50-32-8 Benzo(a)pyrene 61. J 370. U 370. U 460. U 410. U 380. u

193-39-5 Indeno(l,2,3-cd)pyrene 31- J 370. U 370. U 460. U 410. U 380. U

53'70-3 Dibenz(a,h)anthracene 540. U 370. U 370. u 460. U 410. U 380. u
191-24-2 Benzo(g,h,i)peryLene 35. J 370. U 370_ U 460. U 410. U 380. u
108-60-1 2,2'-oxybis(1-Chloropropane) 540. U 370. U 370. U 460. U 410. U 380. U
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SU-SVOA SAMPLE 10 -------~ 044-S"BC44-Q2 044-S-BC45-01 044-S-BC45-02 044-S-BC46-01 044-C-BC46-01 044-S-BC46-02
ORIGINAL 10 -----> 044SBC4402 044SBC4501 044SBC4502 044SBC4601 044CBC4601 044SBC4602
LAB SAMPLE 10 ---> 37653.09 37653.10 37653.11 37653.12 37653.13 37653.14
ID FROM REPORT --> 044SBC4402 044SBC4501 044SBC4502 044SBC4601 044CBC4601 044SBC4602
SAMPLE DATE ___ ow> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99
DATE ANALYZED _ow> 03/19/99 03119199 03119/99 03119/99 03/19/99 03/19/99
MATRIX ----------> Soil SoiL Soil Soil Soi l Soi L
UNITS ____ wow_wow> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 PhenoL 450. U 420. U 470. U 400. U 400. U 440. U
111-44-4 bis(2-ChLoroethyL)ether 450. U 420. U 470. U 400. U 400. U 440. U
95-57-8 2-ChLorophenol 450. U 420. U 470. U 400. U 400. U 440. U

541-73-1 1,3-0ichlorobenlene 450. U 420. U 470. U 400. U 400. U 440. U
106-46-7 1,4-0ichlorobenlene 450. U 420. U 470. U 400. U 400. U 440. U

100-51'6 BenlyL aLcohol 450. U 420. u 470. U 400. U 400. u 440. U
95-50-1 1,2-DichLorobenzene 450. U 420. u 470. U 400. U 400. u 440. U
95-48-7 2-MethyLphenol (a-Cresol) 450. U 420. U 470. u 400. U 400. U 440. U

106-44-5 4-MethyLphenol (p-Cresol) 450. U 420. U 470. U 400. U 400. U 440. U
621-64-7 N-Nitroso-di-n-propylamine 450. U 420. u 470. U 400. U 400. U 440. U
67-72-1 HexachLoroethane 450. U 420. U 470. U 400. U 400. U 440. U
98-95-3 Nitrobenzene 450. U 420_ U 470. U 400. U 400. U 440. U
78-59-1 Isophorone 450. U 420. U 470. U 400. U 400. U 440. U
88·75·5 2-Nitrophenol 450. II 420. U 470_ u 400. U 400. U 440. u...

105'67-9 2,4-0imethyLphenoL 450. U 420. U 470. u 400. U 400. U 440. U
65-85-0 Benzoic acid 1100. U 1000. u 1200. u 990. U 990. U 210. J

111-91-1 bis(2-ChLoroethoxy)methane 450. U 420. U 470. u 400. U 400. U 440. U
120-83-2 2,4-0ichlorophenol 450. U 420. U 470. U 400. U 400. U 440. U

120-82-1 1,2,4-Trichlorobenlene 450. U 420. U 470. U 400. U 400. U 440. U

91-20-3 NaphthaLene 450. U 420. U 470. U 400. U 400. U 440. U
106-47-8 4-ChloroaniLine 450. U 420. U 470. U 400. U 400. U 440. U
87-68-3 HexachLorobutadiene 450. U 420. U 470. U 400. U 400. U 440. U,

59-50-7 4-ChLoro-3-methytphenoL 450. U 420. U 470. U 400. U 400. U 440. U
91-57-6 2-MethyLnaphthalene 450. U 420. U 470. U 400. U 400. U 440. U
77-47-4 HexachLorocycLopentadiene 450. U 420_ U 470. U 400. U 400. U 440. U
88-06-2 2,4,6-Trichlorophenol 450. U 420. U 470. U 400. u 400. U 440. U
95-95-4 2,4,5-TrichlorophenoL 1100. U 1000_ U 1200. U 990. U 990. U 1100. U
91-58-7 2-Chloronaphthalene 450. U 420. U 470. U 400. u 400. U 440. U
88-74-4 2-NitroaniLine 1100. U 1000. u 1200. U 990. U 990. U 1100. U

131-11-3 Dimethyl phthalate 450. U 420. u 470. U 400. U 400. u 440. U
606-20-2 2,6-Dinitrotoluene 450. U 420. U 470. U 400. U 400. U 440. U
208-96·8 Acenaphthylene 450. U 420. U 470. U 400. U 400. u 440. U
99-09-2 3-Nitroaniline 1100. U 1000. U 1200. U 990. U 990. U 1100. U
83-32-9 Acenaphthene 450. U 420. u 470. U 400. U 400. U 440. U
51-28-5 2,4-0initrophenoL 1100. U 1000. U 1200. U 990. U 990. u 1100. U

100-02-7 4-Nitrophenol noo. U 1000. u 1200. u 990. U 990. U 1100. U
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S\J-SVOA SAMPLE 10 -------> 044-S-11C44-02 044-S-8C45-01 044-S-BC45-02 044'S-BC46-01 044-C-BC46-01 044-S-BC46-02
ORIGINAL ID -----> 044SBC4402 044SBC4501 044SBC4502 044SBC4601 044CBC4601 044SBC4602
LAB SAMPLE ID ---> 37653~09 37653.10 37653.11 37653.12 37653.13 37653.14
10 FROM REPORT --> 04488C4402 044SBC4501 0448BC4502 044SBC4601 044CBC4601 044SBC4602
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99
DATE ANALYZED ---> 03/19/99 03/19/99 03/19/99 03/19/99 03/19/99 03/19/99
MATRIX ----------> Soil Soil Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

121-14'2 2,4'Dinitrotoluene 450. U 420. U 470. U 400. U 400. U 440. U

132-64-9 Dibenzofuran 450. U 420. U 470. U 400. U 400. U 440. U

84·66·2 Oiethylphthalate 450. U 420. U 470. U 400. U 400. u 440. U

7005-72-3 4-Chlorophenylphenylether 450. U 420. U 470. U 400. U 400. U 440. U

86·73·7 Fluorene 450. U 420. U 470. U 400. U 400. U 440. U
100-01 -6 4-Ni troani line 1100. U 1000. U 1200. U 990. U 990. U 1100. U
534-52-1 2-Methyl'4,6-0initrophenol 1100. U 1000. U 1200. U 990. U 990. U 1100. U

86·30·6 N-Nitrosodiphenylamine 450. U 420. U 470. U 400. U 400. U 440. U

101-55-3 4-Bromophenyl-phenylether 450. U 420. U 470. U 400. U 400. U 440. U
118- 74-1 Hexachlorobenzene 450. U 420. U 470. U 400. u 400. U 440. U

87-86-5 Pentachlorophenol 1100. U 1000. U 1200. U 990. U 990. U 1100. U

85·01·8 Phenanthrene 450. U 420. U 470. u 400. U 400. U 440. U

120-12-7 Anthracene 450. U 420. U 470. U 400. U 400. U 440. U
84-74-2 Di-n-butytphthatate 450. U

,.,,,
U I."n 11 400. U 400. U 440. U.... .c.v ... "'t'v. ..,

206·44·0 Fluoranthene 450. U 420. U 470. U 400. u 400. U 440. U

129·00·0 Pyrene 450. U 420. u 470. U 400. u 400. u 440. U
85-68-7 Butylbenzylphthalate 450. U 420. U 470. u 400. U 400. u 440. U

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 450. u 420. u 470. U 400. U 400. u 440. U

91·94·1 3,3'-Oichlorobenzidine 450. U 420. u 470. u 400. U 400. U 440. U
56'55-3 Benzo(a)anthracene 450. U 420. U 470. U 400. U 400. U 440. U

218·01·9 Chrysene 37. J 420. U 470. U 400. U 400. U 440. U
117-84-0 Di-n-octyl phthalate 450. U 420. U 470. U 400. U 400. U 440. U
205·99·2 Benzo(b)fluoranthene 450. U 420. U 470. U 400. U 400. U 440. U
207·08·9 Benzo(k)fluoranthene 24. J 420. U 470. U 400. U 400. U 440. U
50-32-8 Benzo(a)pyrene 450. U 420. u 470. U 28. J 400. U 440. U

193·39·5 Indeno(1,2,3-cd)pyrene 450. U 420. u 470. U 400. U 400. U 440. U
53-70-3 Oibenz(a,h)anthracene 450. U 420. U 470. U 400. U 400. U 440. U

191'24-2 Benzo(g,h,i)perylene 450. U 420. u 470. U 400. U 400. U 440. U
108-60-1 2,2'·oxybis(1·Chloropropane) 450. U 420. U 470. U 400. U 400. U 440. U
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S\I-SVOA SAMPLE ID .------> 044-C-BC46-02 044-S-BC47-01 044-C-BC47-01 044-S-BC47-02 044-C-BC47-02 044-S-8C48-01
ORIGINAL tD -----> 044CBC4602 044SBC4701 044CBC4701 0445BC4702 044C9C4702 0445BC4801
LAB SAMPLE ID ---> 37653.15 37653.16 37653.17 37653.18 37653.19 37653.22
ID FROM REPORT --> 044CBC4602 0445BC4701 044CBC4701 0445BC4702 044CBC4702 04458C4801
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99
DATE ANALYZED ---> 03/19/99 03/19/99 03/19/99 03/19/99 03/19/99 03/16/99
MATRIX ---------~> SolL Soil SoiL Soil Soil SoH
UNITS -----------> UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 Phenol 400. U 400. U 480. U 410. U 460. u 520. U
111-44-4 bis(2-ChLoroethyl)ether 400. U 400. U 480. U 410. U 460. U 520. U
95-57-8 2-Chlorophenol 400. U 400. U 480. U 410. U 460. u 520. U

541 -73-1 1,3-Dichlorobenzene 400. U 400. U 480. U 410. U 460. U 520. U
106-46-7 1,4-Dichlorobenzene 400. U 400. U 480. U 410. U 460. U 520. U
100-51-6 Benzyl alcohol 400. U 400. u 480. U 410. U 460. U 520. u
95-50-1 1,2-Dichlorobenzene 400. U 400. u 480. U 410. U 460. U 520. u
95-48-7 2-MethyLphenol (o-Cresol) 400. u 400. U 480. U 410. U 460. U 520. U

106-44-5 4-MethyLphenol (p-Cresol) 400. U 400. u 480. U 410. U 460. U 520. U
621-64-7 ~-Nitroso-di-n-propyLamine 400. U 400. u 480. U 410. U 460. U 520. U
67-72-1 HexachLoroethane 400. u 400. U 480. u 410. U 460. U 520. U
98-95-3 Nitrobenzene 400. U 400. U 480_ U 410. U 460. U 520. U
78-59-1 Isophorone 400. U 400. u 480. u 410. U 460. U 520. U
88-75-5 2-Nltrophenol 400. " 400 .. u 480. U 410. U 460. u 520. uv

105-67-9 2,4-DimethyLphenol 400. U 400. U 480. U 410. U 460. U 520_ U
65-85-0 Benzoic acid 190. J 1000. U 240. J 1000. u 1200. U 50. J

111-91-1 bis(2-ChLoroethoxy)methane 400. U 400. u 480. u 410. U 460. u 520. u
120-83-2 2,4-DichLorophenoL 400. U 400. U 480. U 410. U 460. u 520. U
120-82-1 1,2,4-TrichLorobenzene 400. U 400. U 480. U 410. u 460. U 520. U
91-20-3 Naph th al ene 400. u 58. J 480. u 410. u 460. U 520. u

106-47-8 4-Chloroaniline 400. U 400. U 480. U 410. U 460. U 520. U
87-68-3 Hexachlorobutadiene 400. U 400. U 480. U 410. u 460. u 520. u
59-50-7 4-ChLoro-3-methyLphenoL 400. U 400. u 480. U 410. U 460. U 520. U
91-57-6 2-MethyLnaphthaLene 400. U 120. J 480. u 410. U 33. J 520. U
77-47-4 HexachlorocycLopentadiene 400. U 400. U 480. U 410. u 460. u 520. u
88-06-2 2,4,6-TrichlorophenoL 400. U 400. u 480. U 410. U 460. U 520. U
95-95-4 2,4,5-TrichlorophenoL 1000. U 1000. U 1200. U 1000. u 1200. U BOO. U
91-58-7 2-ChLoronaphthaLene 400. U 400. U 480. U 410. u 460. U 520. u
88-74-4 2-Nitroani Line tOOO. U 1000. U 1200. u toOO. U 1200. u BOO. u

131-11-3 Dimethyl phthalate 400. U 400. U 480. u 410. U 460. u 520. U
606-20-2 2,6-DinitrotoLuene 400. U 400. u 480. U 410. U 460. U 520. U
208-96-8 Acenaphthylene 400. U 400. U 480. u 410. u 460. u 520. u
99-09-2 3-Nitroani Line 1000. U 1000. U 1200_ U 1000. U 1200. u BOO. U
83-32-9 Acenaphthene 400. U 400. U 480. U 410. U 460. U 520. u
51-28-5 2,4-DinitrophenoL 1000. U 1000. U 1200. u 1000. U 1200. u BOO. U

100-02-7 4-Nitropheno[ 1000. U 1000. U 1200. U 1000. U 1200. U BOO. U
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;1oI-SVOA SAMPLE ID -----~-> 044-C-BC46-02 044-S-BC47-01 044-C~BC47-01 044-S-BC47-0Z 044-C-BC47-02 044-S-BC48-01
ORIGINAL ID-----> 044CBC4602 044SBC4701 044CBC4701 044SBC470Z 044CBC4702 044SBC4801
LAB SAMPLE ID ---> 37653.15 37653.16 37653.17 37653.18 37653.19 37653.22
ID FROM REPORT --> 044Cl!C4602 044SBC4701 044CBC4701 044sBC4702 044CBC4702 044s8C4801
SAMPLE DAlE __ woo> 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99 03/05/99
DAlE EXTRACTED --> 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99 03/09/99
DATE ANALYZED ---> 03/19/99 03/19/99 03/19/99 03/19/99 03/19/99 03/16/99
MATRIX ----------> Soil Soil Soil Soil Soil So; l
UNITS ____ woo_woo> UG/l<G UG/l<G UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL 37652 VAL

121-14-2 Z,4-Dinitrotoluene 400. u 400. u 480. U 410. u 460. u 520. u
132-64 -9 Dibenzofuran 400. u 39. J 480. u 410. u 460. U 520. U
84-66-2 Dietnylphtnalate 400. U 400. U 480. u 410. U 460. U 520. U

7005-72-3 4-Chlorophenylphenylether 400. U 400. u 480. U 410. U 460. U 520. U
86-73-7 FLuorene 400. U 400. u 480. U 410. U 460. u 520. u

100-01-6 4-Nitroaniline 1000. U 1000. U 1200. u 1000. u 1200. u 1300. u
534-52-1 2-Methyl-4,6-Dinitrophenol 1000. U 1000_ U 1200. u 1000. u 1200. U 1300. U
86-30-6 N-Nitrosodiphenylamine 400. U 400. U 480. u 410. u 460. U 520. U

101-55-3 4-Bromophenyl-phenyletner 400. U 400. u 480. u 410. U 460. U 520. u
118-74-1 Hexachlorobenzene 400. U 400. U 480. U 410. U 460. U 520. u
87-86- 5 Pentachlorophenol 1000. u 1000. U 1200. u 1000. U 1200. U 1300. u
85-01-8 Phenanth rene 400. U 150. J 480. U 410. U 460. u 520. u

120-12-7 Antnracene 400. U 400. U 480. U 410. u 460. u 520. u
84 .. 74 .. 2 Di-n-butyLphthaLate 400. U 400 .. " 480. u 410. u 460. U 520. Uu

206-44-0 Fluoranthene 400. U 82. J 480. U 410. U 460. U 520. U
129-00-0 Pyrene 400. U 400. u 480. U 410. U 460. u 520. u
85-68-7 Butylbenzylphthalate 400. U 400. U 480. U 410. U 460. U 520. U

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 400. U 400. u 480. U 410. U 460. U 520. U
91-94-1 3,3"Dichlorobenzidine 400. U 400. u 480. U 410. U 460. u 520. u
56-55-3 Benzo(a)anthracene 400. U 62. J 480. U 410. U 460. u 520. u

218-01-9 Chrysene 400. U 120. J 480. U 410. u 460. u 520. u
117-84-0 Di-n-octyl phthalate 400. U 400. U 480. U 410. u 460. U 520. U
205-99'2 Benzo(b)fluoranthene 400. U 93. J 480. U 410. u 460. U 520. U
207-08-9 Benzo(k)fluoranthene 400. U 400. u 480. U 410. U 460. U 520. U
50-32-8 Ber1Zo( a) pyrene 400. U 42. J 480. U 410. U 460. U 520. U

193-39'5 Indeno(1,2,3-cd)pyrene 40!). U 22. J 480. U 410. U 460. U 520. U
53-70-3 Dibenz(a,h)anthracene 400. U 400. U 480. U 410. U 460. U 520. U

191'24-2 Benzo(9,h,i)perylene 400. U 400. U 480. U 410. u 460. U 520. U
108-60-i 2,2'-oxybis(1'Chloropropane) 400. U 400. U 480. U 410. U 460. U 520. u
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SII-SVOA SAMPLE 10 -------> 044-S"8C48-02 044-S-8C49-01 044-S-8C49-02 044-S"8C50-01
ORIGINAL ID -----> 044S8C4802 044SBC4901 044S8C4902 044S8C5001
LAB SAMPLE 10 ---> 37653.23 37653.20 37653.21 37653.05
10 FROM REPORT -~> 044S8C4802 044S8C4901 044S8C4902 044S8C5001
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/09/99 03/09/99 03/09/99 03/09/99
DATE ANALYZED ---> 03/16/99 03/19/99 03/16/99 03/19/99
MATRIX ----------> Soil Soil Soil Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL

108-95-2 Phenol 490. U 380. U 450. U 380. U
111-44-4 bis(2-Chloroethyl)ether 490. U 380. U 450. u 380. U
95-57-8 2-Chlorophenol 490. U 380. U 450. U 380. U

541-73-1 1,3-0ichlorobenzene 490. U 380. U 450. U 380. u
106-46-7 1,4-Dichlorobenzene 490. U 380. U 450. U 380. U
100-51-6 Benzyl alcohol 490. U 380_ U 450. U 380. U

95 -50-1 1,2-0ichlorobenzene 490. U 380. u 450. U 380. U
95-48-7 2-Methylphenol (o-Cresol) 490. U 380. U 450. U 380. u

106-44-5 4-Methylphenol (p-Cresol) 490. U 380. u 450. U 380. u
621-64- 7 N-Nitroso-di-n-propylamine 490. U 380. U 450. U 380. U
67-72-1 Hexachloroethane 490. U 380. U 450. u 380. U
98-95-3 Nitrobenzene 490. U 380. U 450. u 380. u
78-59-1 Isophorone 490. U 380. u 450. u 380. u
88-75-5 2-N itropheno l 490. U 380. u 450. u 380. U

105-67-9 2,4-0imethylphenol 490. U 380. u 450. u 380. u
65-85-0 Benzoic acid 30. J 180. J 42. J 950. u

111-91-1 bis(2-Chloroethoxy)methane 490. U 380. u 450. u 380. u
120-83-2 2,4-Dichlorophenol 490. U 380. u 450. u 380. U
120-82-1 1,2,4-Trichlorobenzene 490. U 380. u 450. u 380. u
91-20-3 Naphthalene 490. U 380. U 450. u 380. U

106-47-8 4-Chloroaniline 490. U 380. U 450. u 380. u
87-68-3 Hexachlorobutadiene 490. U 380. u 450. u 380. u
59-50-7 4-Chloro-3-methylphenol 490. U 380. U 450. U 380. U
91-57-6 2-Methylnaphthalene 490. U 380. u 450. u 380. U
77-47-4 Hexachlorocyclopentadiene 490. U 380. u 450. U 380. U
88-06-2 2,4,6-Trichlorophenol 490. U 380. U 450. u 380. U
95-95-4 2,4,S-Trichlorophenol 1200. U 950. U 1100. U 950. U
91-58-7 2-Chloronaphthalene 490. U 380. U 450. U 380. U
88-74-4 2-Ni troani line 1200. U 950. u 1100. U 950. U

131-11-3 Dimethyl phthalate 490. U 380. U 450. U 380. U
606-20-2 2,6-oin;trotoluene 490. u 380. U 450. u 380. U
208-96-8 AcenaphthyLene 490. U 380. U 450. u 380. u
99-09-2 3- Nit roa 1'1 i line 1200. U 950. U 1100. u 950. u
83-32-9 Acel'1aphthene 490. U 380. U 450. U 380. U
51-28-5 2,4-0initrophenol 1200. U 950. u 1100. u 950. U

100-02-7 4-tiitrophenol 1200. U 950. u 1100. U 950. U
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S\'/-SVOA SAMPLE ID -------> 044-S-BC48-02 044-S-BC49-01 044-S-8C49-02 044-S-8C50-01
ORIGiNAl ID -----> 044$8C4802 044S8C4901 044SBC490.2 044SBC5001
lAB SAMPLE ID ---> 37653.23 37653.20 37653.21 37653,05
ID FROM REPORT --> 044SBC4802 044SBt4901 044SBC4902 044SBC5001
SAMPLE DATE -----> 03/05/99 03/05/99 03/05/99 03/05/99
DATE EXTRACTED --> 03/09/99 03/09/99 03/09/99 03/09/99
DATE ANALYZED ---> 03/16/99 03/19/99 03/16/99 03/19/99
MATRIX ----------> Soil Soil Soi I Soil
UNITS -----------> UG/KG UG/KG UG/KG UG/KG

CAS # Parameter 37652 VAL 37652 VAL 37652 VAL 37652 VAL

121-14-2 2,4-Dinitrotoluene 490. u 380. U 450. U 380. U
132-64-9 Dibenzofuran 490. u 380. U 450. U 380. U
84-66-2 DiethylphthaLate 490. U 380. u 450. U 380. u

7005-72-3 4-ChLorophenylphenylether 490. U 380. U 450. U 380. u
86-73-7 Fluorene 490. U 380. U 450. u 380. U

100-01-6 4-Nitroaniline 1200. U 950. u 1100. u 950_ u
534-52-1 2-Methyl-4,6-0initrophenol 1200. u 950. u 1100. U 950. U
86·30-6 N-Nitrosodiphenylamine 490. u 380. U 450. U 380. U

101'55-3 4'Bromophenyl-phenylether 490. U 380. U 450. u 380. U
118-74-1 Hexachlorobenzene 490. u 380. U 1.50. U 380. u
87-86-5 Pentachlorophenol 1200. U 950. U 1100. U 950. U
85-01-8 Phenanthrene 490. U 380. U 1.50. U 380. U

120-12-7 Anthracene 490. U 380. U 450. U 380. U
84-74-2 Di-n-butylphthatate ~. J 380. " 450. U 380. UJ' • ...

206-44-0 Fluoranthene 490. U 380. U 450. U 380. U
129-00-0 Pyrene 490. U 380. U 450. U 380. u
85-68-7 Butylbenzylphthalate 490. U 380. U 450. U 380. U

117-81-7 bis(2-Ethylhexyl)phthalate (BEHP) 490, U 380. U 450. U 380. U
91'94-1 3,3'-Oichlorobenzidine 490, U 380. U 1.50. U 380. U
56-55-3 Benzo(a)anthracene 490, U 380. U 450. U 22. J

218- 01-9 Chrysene 490. U 22. J 450_ U 32. J
117-84-0 Oi-n-octyl phthalate 490, U 380. u 450. U 380. U
205-99-2 Benzo(b)fluoranthene 490. U 24_ J 450. U 37. J
207-08-9 Benzo(k)fluoranthene 490. U 29. J 450. U 33. J
50-32-8 Benzo(a)pyrene 490. U 380. U 450. U 29. J

193-39- 5 Indeno(1.2,3-cd)pyrene
,

490. U 380. U 450. U 380. u
53-70-3 Dibenz(a,h)anthracene 490. U 380. U 450. U 380. U

191-24-2 Benzo(g,h,i)perylene 490. U 380. U 450. U 380. U
108'60-1 2,2'-oxybis(1-Chloropropane) 490. U 380. U 450. U 380. U
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COPPER SAMPLElD ----('"--> 044-\l"COO1-01 044-W"COO2-01
ORlGINALID -" --"> 044\o1COO101 044IJCOO201
LAB$AMPlEID --"> 40801.01 40801.03
10 FR~REPORT --> 044101COO101 044wc00201
SAMPLE DATE -----> 10/20/99 10/20/99
DATE EXTRACTED --> 10/25/99 10/25/99
DATE ANALYZED ---> 10/27/99 10/27/99
MATRIX ----------> Water Water
UNlTS -----------> UG/L A UG/L A

CAS # Parameter 40801 VAL 40801 VAL

7440-50-8 Copper (Cu) 1.6 J 4. J

*** 17.::l1irlrir;nn ('nmnlpt"p ***
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METALS SAMPLE ID ---"--"> 044"M-COO1-01 044-.M.,COO2-01
CRIGlNAl ID -----> 044MC00101 044MC00201
LAB. SAMPLE II> ---> 40801.02 40801.04
IDFROMREPORT .,-> 044MC00101 044MC00201
SAMPLE DATE -----> 10/20/99 10/20/99
DATE EXTRACTED --> 11/01/99 11/01/99
DATE ANALYZED ---> 11/02/99 11/02/99
MATRIX ----------> Sediment Sediment
UNITS -----------> MG/KG A MG/KG A

CAS # Parameter 40801 VAL 40801 VAL

7439-97-6 Mercury (Hg) 0.06 J 0.18 J
7440-43-9 CadmiLlTl (Cd) 0.27 J 0.69 J
7440-50-8 Copper (Cu) 44.9 12.9
7782-49-2 Selenium (Se) 1.8 1.1

*** V~lidation Como]ete ***
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SIl846-META SAMPLE ID -------> 044-G-W001-07 044-G-W001-A7 044-G-W001-B7 044-G-W002-06 044-G-W002-A6 044-G-II002-86
ORIGINAL ID -----> 044GW00107 044GW001A7 044GW00187 044GW00206 044GW002A6 044GW00286
LAB SAMPLE tD ---> 39597.01 39597.02 39597.03 39597.04 39597.05 39597.06
tD FROM REPORT --> 044GW00107 044GW001A7 044GW00167 044GW00206 044GW002A6 044GW002B6
SAMPLE DATE -----> 07/20/99 07/20/99 07/20/99 07/20/99 07/20/99 07/20/99
DATE EXTRACTED --> 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99
DATE ANALYZED - - -> 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99
MATRIX ----------> Water Water Water Water Water Water
UNITS -----------> UG/L UG/L UG/L UG/L UG/L UGh

CAS # Parameter 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL

7429-90-5 Aluminum (Al) 5570. J 5670. J 6140. J 56. UR 56. UR 56. UR
7440-36-0 Antimony (Sb) 5. U 5. U 5. U 5. U 5. U 5. U
7440-38'2 Arsenic (As) 3.3 U 3.3 U 3.3 U 7.6 J 3.3 U 3.5 J
7440-39-3 Barium (Ba) 5.9 J 5.9 J 6.8 J 32.9 31.4 31.2
7440-41-7 Beryllium (Be) 4.6 J 4.7 J 5. 0.3 u 0.3 U 0.3 U
7440-43-9 Cadmium (Cd) 7. J 6.6 J 6.9 J 0.3 u 0.3 U 0.3 U
7440-70-2 Calcium (Ca) 497000. 494000. 504000. 142000. 140000. 135000.
7440-47-3 Chromium (en 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
7440-48-4 Cobalt (Co) 48.9 47.5 48.8 1.7 U 1.7 U 1.7 U
7440-50-8 Copper (Cu) 11.9 U 23.2 J 9.3 U 1.2 U 1.3 U 1.2 U
7439-89-6 1ron (Fe) 57900. 58800. 62300. 2230. 632. 443.
7439-92 -1 Lead (Pb) 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
7439-95-4 Magnesium (Mg) 42000. J 42000. J 44200. J 7930. J 7810. J 7560. J
7439-96'5 Manganese (Mn) 1810. j 1850. j 1920. J 178. J .... J ,"-" ,

II II. IIJ,.I. ~

7439-97-6 Mercury (Hg) 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
7440-02-0 Nickel (Ni) 105. 93.5 97.8 13. U 13. U 13. u
7440-09-7 Potassium (K) 13800. J 13400. J 14100. J 5160. J 5160. J 5040. J
7782-49'2 Selenium (Se) 4.6 J 5.4 J 4.5 J 7.2 J 7.6 J 5.6 J
7440-22'4 Si lver (Ag) 2. U 2. u 2. U 2. U 2. U 2. U
7440-23-5 Sodium (Na) 27500. 26300. 28700. 9570. 9530. 9330.
7440-28-0 Thallium (TL) 4.8 U 4. U 3.3 U 2.3 U 2.3 U 2.3 U
7440-31-5 Tin (Sn) 29.5 U 29.5 U 29.5 U 29.5 U 29.5 U 29.5 U
7440-62-2 Vanadium (V) 2.9 J 2.2 J 2.1 J 0.9 u 0.9 U 0.9 U
7440-66-6 Zinc (Zn) 146. 152. 154. 293. 257. 249.
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S'oI846-META SAMPLE 1D .------> 044-G-\J003-06 044-G-W003-A6 044-G-WOO3-B6 044-G-W004-06 044-G-W004-A6 044-G-WOO4-B6
ORIGINAL ID -----> 044GW00306 044GW003A6 044GW003B6 044GW00406 044GW004A6 044GW004B6
LAB SAMPLE ID ---> 39597.07 39597.08 39597.09 39597.10 39597.11 39597.12
1D FROM REPORT --> 044GWOO306 044GW003A6 044GW003B6 044GWOO406 044GW004A6 044GW004B6
SAMPLE DATE -----> 07/20/99 07/20/99 07/20/99 07/21/99 07/21/99 07/21/99
DATE EXTRACTED --> 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99
DATE ANALYZED ---> 07/28/99 07128/99 07/28/99 07128/99 07/28/99 07/28/99
MATRIX ----------> Water Water Water Water Water Water
UNITS -----------> UG/L UG/L UG/l UG/L UG/L UG/L

CAS # Parameter 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL

7429-90-5 Alumi num (Al) 301. J 56. UR 56_ UR 1430. J 250. J 189. J
7440-36-0 Antimony (Sb) 5. U 5. U 5. U 5. U 5. U 5. U
7440-38'2 Arsenic (As) 3.3 U 3.3 U 3.3 U 20.8 20.2 19.2
7440-39-3 Barium (Ba) 26.4 26. 31.1 35.9 34.8 44.3
7440-41'7 Beryllium (Be) 0.3 U 0.3 U 0.3 U 2.1 J 1.5 U 1.4 U
7440-43-9 Cadmium (Cd) 1.3 J 1.3 J 1.3 J 0.71 J 0.64 J 0.66 J

7440·70·2 Calcium (Ca) 440000. 448000. 429000. 362000. 350000. 343000.
7440-47'3 Chromium (Cr) 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
7440-48-4 Cobalt (Co) 30.7 31.2 30.9 45.2 42.6 41.3
7440-50-8 Copper (Cu) 1. U 1. U 2. U 2.1 U 1- U 1- U

7439'89-6 [ron (Fe) 21000. 16600. 14200. 31200. 29600. 28200.
7439-92-1 lead (Pb) 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
7439'95-4 Magnesium (Mg) 29000. J 29200. J 27800. J 252000. J 243000. J 239000. J
7439-96-5 Manganese (Mn) 526. J 523_ j 513. j 16800. J iS800. J 15300. J
7439-97-6 Mercury (Hg) 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
7440-02-0 Nickel (Ni) 46.2 45.8 45.2 61.4 56.9 55.1
7440-09' 7 Potassium (K) 3070. J 3200. J 2950. J 49500. J 48600. J 48400. J
7782-49'2 Selenium (Se) 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U
7440'22-4 Si lver (Ag) 2. U 2. U 2. u 2. U 2. U 2. U

7440-23-5 Sodium (Ne) 12500. 12500. 12000. 395000. 399000. 405000.
7440· 28- 0 Thall ium (ll) 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U
7440-31-5 Tin (Sn) 29.5 U 29.5 U 29.5 u 29.5 u 29.5 U 29.5 U
7440-62-2 Vanadium (V) 0.9 U 0.9 U 0.9 U 1.7 J 0.9 U 0.9 J
7440-66-6 Zinc (Zn) 77.6 74.3 68.3 182. 122. 131.
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;\J846-META SAMPLE ID ------~> 044-G-W005-06 044-G-W005-A6 044-G-W005-86 044-G-W006-06 044-G-W006-A6 044-G-W006-B6
ORIGINAL ID ----~> 044GW00506 044GW005A6 044GW005B6 044GI./00606 044G\oI006A6 044GW006B6
LAB SAMPLE ID --~> 39597.13 39597.14 39597.15 39597.22 39597.23 39597.24
IDFROM REPORT --> 044GW00506 ()44GW005A6 044GW005B6 044G\oI00606 044G\oI006A6 044G\oI00686
SAMPLE DATE -----> 07/2V99 07/21/99 07/21/99 07/22/99 07/22/99 07/22/99
DATE EXTRACTED --> 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99
DATE ANALYZED ---> 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99
MATRIX ----------> Water Water Water Water Water Water
UNITS -----------> UG/L UG/L UG/L UG/L UG/L UG/L

CAS # Parameter 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL

7429-90-5 Aluminum (Al) 56. UR 56. UR 56. UR 56. UR 56. UR 56. UR
7440-36-0 Antimony (Sb) 5. U 5. u 5. U 5. u 5. U 5. U
7440-38-2 Arsenic (As) 3.3 U 3.3 U 3.3 U 3.3 U 3.3 U 3.3 U
7440-39-3 Barium (Ba) 31.3 30.3 31. 38.4 36. 33.5
7440-41-7 Beryll i um (Be) 0.49 U 0.47 U 0.46 U 0.3 U 0.3 U 0.3 U
7440-43-9 Cadmium (Cd) 0.3 U 0.3 u 0.3 U 0.3 U 0.3 U 0.3 U
7440-70-2 Calcium (Ca) 277000. 270000. 275000. 391000. 400000. 404000.
7440-47-3 Chromium (en 1.7 J 1.3 UJ 1.7 J 0.5 UJ 0.5 UJ 0.5 UJ
7440-48-4 Cabal t (Co) 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U
7440-50-8 Copper (Cu) 1. U 1. U 1. U 2. U 1.5 U 1. U
7439-89-6 [ron (Fe) 1390. 28. J 24.2 U 2890. 1690. 1160.
7439-92-1 Lead (Pb) 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
7439-95-4 Magnesium (Mg) 477000. J 464000. J 473000. J 129000. J 128000. J 123000. J

7439-96- 5 M'ar'lganesc <Mn) 522. J 476. J 487. J 1060. J 1110. J 1150. J

7439-97-6 Mercury (Hg) 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
7440-02-0 t-licl<el (Ni) 13. U 13. U 13. U 13. U 13. U 13. u
7440-09-7 Potassium (K) 194000. J 188000. J 194000. J 48800. J 47500. J 41800. J
7782-49-2 Selenium (Se) 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U
7440-22-4 Si lver (Ag) 2. U 2. U 2. U 2. U 2. U 2. U
7440-23-5 Sodium (NEi) 5030000. 4830000. 4920000. 1100000. 1070000. 998000.
7440-28-0 Thall ium (Tl) 2.3 U 2.3 U 2.3 U 2.3 U 2.8 U 2.3 U
7440-31-5 Tin (Sn) 29.5 U 29.5 U 29.5 U 29.5 U 29.5 U 29.5 U
7440-62-2 VanadilJTl (V) 1.8 J 1.7 J 1.6 J 1.2 J 1.1 J 1. J

7440-66-6 Zinc (Zn) 2.9 U 2.9 U 2.9 U 5. U 2.9 U 3.7 U
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)\I846-META SAMPLE ID -------> 044- G-\oI007-07 044-G-W007-A7 044-G-W007-B7 044-G-W008-06 044 c G-W008-A6 044~G'WOO8-B6

ORIGINAL 10 -----> 044GW00707 044GWOO7A7 044GW007B7 044GWOO806 044GW008A6 044GWOO8B6
LAB SAMPLE 10 ---> 39597.19 39597.20 39597.21 39597.16 39597.17 39597~18

10 FROM REPORT --> 044GWOO707 044GW007A7 044GW007B7 044GW00806 044Gw008A6 044GwOO8S6
SAMPLE DATE -----> 07/22/99 07/22/99 07/22/99 07/21/99 07/21/99 07/21/99
OATEEXTRACTED --> 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99
DATE ANALYZED •• -> 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99 07/28/99
MATRIX ----------> Water Water Water \Jater Water Water
UNITS -----------> UG/l UG/l UG/l ue/l UG/l UG/l

CAS # Parameter 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL 39597 VAL

7429-90-5 Alumi rH.l11 (Al) 56. UR 56. UR 56. UR 1020. J 56. UR 56. UR
7440-36-0 Antimony (Sb) 5. U 5. U 5. U 5. U 5. U 5. u
7440-38-2 Arsenic (As) 173. 127. 118. 14.6 11.6 12.
7440- 39-3 Barium (Ba) 98.1 91.1 84.3 16.7 J 15. J 13.7 J
7440-41-7 Beryll ium (Be) 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
7440-43-9 Cadmium (Cd) 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
7440-70-2 Calcium (Ca) 139000. 138000. 138000. 110000. 108000. 105000.
7440-47'3 Chromium (Cn 0~5 UJ 0.5 UJ 0.5 UJ 2.5 J 0.74 UJ 0.6 UJ
7440-48-4 Cobalt (Co) 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U
7440-50-8 Copper (Cu) 1.5 U 1- U 1.6 U 1.9 U 1.6 u 1• U
7439·89·6 Iron (Fe) 3330. 2860. 2440. 9270. 8110. 7350.
7439·92·1 Lead (Pb) 2,1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
7439·95·4 Magnesium (M9) 24100. J 23100. J 22100. J 31900. J 32500. J 32900. J
7439·96·5 Manganese (Mr,) 278~ J 231. I ., • .< I 577. J 562. J 546. J" LIV~ "7439-97-6 Mercury (Hg) 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
7440-02-0 Nickel (Ni) 13. U 13. U 13. U 13. u 13. u 13. U

7440·09·7 Potassium (K) 13100. J 13200. J 13100. J 21800. J 21500. J 21700. J
n82-49-2 Selenium (Se) 2.9 U 2.9 u 2.9 U 3.1 J 2.9 U 2.9 U
7440-22-4 Si lver (Ag) 2. U 2. U 2. U 2. U 2. U 2. U
7440-23'5 Sodium (Na) 168000. 166000. 171000. 159000. 170000. 173000.
7440-28-0 Thall ium (ll) 2.3 U 2.3 U 2.7 U 2.3 U 2.3 U 2.3 u
7440-31-5 Tin (Sn) 29.5 U 29.5 u 29.5 U 29.5 U 29.5 u 29.5 U
7440-62-2 Vanadium (V) 1. J 0.9 U 0.94 J 3.4 J 1.5 J 1.4 J
7440-66-6 Zinc (Zn) 6.5 U 6. U 17.7 U 11.8 u 3.4 U 2.9 U
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,II846I4ETAl SAMPLE ID -------> 044-G"W001-F6 044-G-W001-U6 044·G-W007·F6 044-G-WOO7-U6
ORIGINAL ID -----> 044GW001F6 044GWOO1U6 044GWOO7F6 044GWOO7U6
LAB SAMPLE ID ---> 37033.03 37033.01 37018.06 37018.04
ID FROM REPORT --> 044GlJ001F6 044GW001U6 044GW007F6 044GWOO7U6
SAMPLE DAlE -----> 01/08/99 01/08/99 01/07/99 01/07/99
DATE EXTRACTED --> 01/13/99 01/13/99 01/11/99 01/11/99
DATE ANALYZED ~ ..> 01/13/99 01/13/99 01111/99 01/11/99
MATRIX ----.- ....> water Water Water \later
UNITS --. __ ......> UG/L UG/L UG/L UG/L

CA.S # Parameter 37033 VAL 37033 VAL 37018 VAL 37018 VAL

7439-97-6 Mercury (Hg) 0.1 U 0.1 U 0.1 U 0.1 U
7440-36-0 Antimony (Sb) 2.7 U 2.7 U 2.7 U 3.4 J
7440-38-2 A.rsenic (As) 2.9 U 4.3 J 43.8 45.9
7440-41-7 BeryLlium (Be) 9.8 10. 0.11 J 0.1 U
7440-47-3 Chromium (Cr) 0.7 U 0.7 U 0.7 U 0.7 U
7439-92- 1 Lead (Pb) 1.7 u 1.5 U 1.5 U 1.5 U
7440-28-0 ThalLium (Tl) 7.3 J 7.3 J 3.1 U 3.1 U



)ATALCP3 Appendix A Page: 6

12/08/99 Charleston Naval Complex - Zone C Time: 08:55

SWMU 44

rss SAMPLE ID -------> 044-0-WOO1~06 044-G-W007-06
ORIGINAL 10 ----~> 044GI./00106 044GW00706
LABSAMPlEID ---> 37033.02 37018.05
IDFROMREPORT --> 044GW00106 044 GW00706
SAMPLE DATE -----> 01/08/99 01/07/99
DATE ANALYZED ---> 01/18/99 01/18/99
MATRIX ----------> \.later \.later
uNITS -----------> MG/L MG/L

CAS # Parameter 37033 VAL 37018 VAL

199900 -03-7 Total Suspended Solids (TSS) 4. u 4. U
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AcC 700

:>\oI846-META SAMPLE ID ~------> 700-G-WC01-01
ORIGINAL [D .. _..> 700G<JC0101
LAB SAMPLE [D ---> 37813.01
[D FROM REPORT --> 700GWC0101
SAMPLE DATE ~----> 03/22/99
DATE EXTRACTED --> 03/25/99
DATE ANALYZED .--> 03/25/99
MATRIX ----------> Water
UNITS ---_ .•• _---> UG/L

CAS # Parameter 37813 VAL

7429-90-5 Aluminum (Al) 44.8 J
7440-36-0 Antimony (Sb) 5. U
7440-38-2 Arseni c (As) 6.4 J
7440-39-3 Barium (Ba) 16.3 J
7440-41-7 Beryllium (Be) 0.3 U
7440-43-9 Cadmium (Cd) 0.3 U
7440-70-2 Calcium (Ca) 73400.
7440-47-3 Chromium (Cn 1.S J
7440-48-4 Cobalt (Co) 1.7 U
7440-50-8 Copper (Cu) 4. U
7439-89-6 Iron (Fe) 1530.
7439-92-1 Lead (Pb) 2.1 U
7439-95-4 Magnesium (Mg) 13500.
7439-96-5 Manganese (Mn) 9i.5
7439-97-6 Mercury (Hg) 0.1 U
7440-02-0 Nickel (Ni) 1.1 U
7440-09-7 Potassium (K) 9070.
7782-49-2 Selenium (Se) 4.5 U
7440-22-4 Si Iver (Ag) 2. U
7440-23-5 Sodium (Na) 107000.
7440-28-0 Thall ium (Tl) 2.3 U
7440-31-5 Tin (Sn) 29.5 U
7440-62-2 Vanadium (V) 0.9 U
7440-66-6 Zinc (Zn) 16.4 J
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AOC 700

S\I84{)-PEST SAMPLE ID -------> 700"G-I./C01-01
ORIGINAL ID ----~> 700GWC0101
LAB SAMPLE ID ---> 37813.01
10 FROM REPORT --> 700GWC0101
SAMPLE DATE -----> 03/22/99
DATE EXTRACTED --> 03/24/99
DATE ANALYZED ---> 03/25/99
MATRIX ----------> Water
UNITS -----------> UG/L

CAS # Parameter 37813 VAL

319-84-6 alpha-BHC 0.04 U
319-85-7 beta-SHC 0.04 U

58-89-9 gamma-BHC (Lindane) 0.04 U
319-86-8 delta-SHC 0.04 U
76-44-8 Heptachlor 0.04 U

309-00-2 Aldrin 0.04 U
1024-57-3 Heptachlor epoxide 0.04 U
959-98-8 Endosulfan I 0.04 U
72-55-9 4,4' -DOE 0.08 U
60-57-1 Dieldrin 0.08 U
72-20-8 Endrin 0.08 U

33213-65-9 Endosulfan II 0.08 U
72-54-8 4,4' -DOD 0.08 U

1031-07-8 Endosulfan sulfate 0.08 U
50-29-3 4,4' -DDT 0.08 U

7421-93-4 Endrin aldehyde 0.08 U

72-43-5 Methoxych lor 0.38 U
5103-71-9 alpha-Chlordane 0.04 U
5103-74-2 gamma-Chlordane 0.04 U

53494-70-5 Endrin ketone 0.08 U
8001-35-2 Toxaphene 2.5 U

12674-11-2 Aroclor-1016 1. U
11104-28-2 Aroclor-1221 1- U
11141-16-5 Aroclor-1232 1. U

53469-21-9 Aroclor-1242 1- U

12672-29-6 Arocl or -1248 ,. U

11097-69-1 ArocL or-1254 1. U

11096-82-5 ArocL or-1260 1- U
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IITHOD OF SHIPMENT: ~.dd "&.£ COMMENTS: o~6 til;HIPf.4ENT NO. goS';;r""lf'tS ,~~ Cl l !
;END RESULTS TO:

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE) _ ENSCOC2
REV. 0:5/98
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DATE
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$AMPLE NUMBER

---
SAMPLERS: (SIGNATURE)
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_OCATION

a~\ C>i.N JBL /00/

Bu." 01./4 fB,- 3S-o \
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DATE I
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DATE
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COMMENTS: -f)--e;-e 11/

RECErvER: I
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C-..."/0-j'ETl-iOD OF SHIPMENT:
,IPMENT NO.
~ND RESULTS TO:
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!TED: •

P/>Jf(: 1:.«.Cyj :/

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE) _ ENSCOC2
REV. 05/98
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IPS-
Il Jcr.

7<~"~i "".., I I
"I.4E PRINTED: "t.lE PRIr-rrED: I "ME IPRIr-rrED: I "ME I

t7 10 COI.4PANY: COI.4PANY: COt.lPANY:

\lI I 114D

~t~~,art~"q I~ME~:==1D~~~~~.1?~J~L======~===========~==V~~L~

6L(\044sBc: /10;).
~ ((\0 4458 (. I7D l

8i.L \0 1.1";5A(,180)

8u. \ 04~5~ L Ie:, o~

ETHOD OF SHIPMENT:
HIPMENT NO.
END RESULTS TO:

lNOUISHER:~~
'/TEO: -r;.u e. Te"",p It:
IPANY: FtJSft f E.

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE) _ ENSCOC2
REV. OS/98



EI"SAFE--- -----6()()-M8-7H2
IJEJH'HS, rENN£SS£E

4'ft.ES7ON,.5C; CWCINNI<n.OH:~ T.IG- .N:KSON,17'I; KNOXVfLL£,TN;
~PA,' N'SIMlJ..E. TN: NORI'OI.X,~ PAlJIJCAH.KY; PE:NS.o4CQl.A,fZ.;

IWD(;H,NC; COi.(X;N£. GERW.NY

N(J..v" ( {]o..J e t: f.a-. Ir'skl'l
~C-

~

·011{ -00

REMARKS

()~ -..:::!.l-'A\Ol:.~

PROJECT/JOB NO: ;)103- 0 0
/

cae NO:

PO NO: ~'1~~=====-=--=--=--=--=--=--=--=--=--=--_-_-=
REL NO: ss-
lAB NAME:-=.::....570-~-::'f7."7-""-:t!!:":'~:J+~------

;l1)(jX
a r'Xj XfVo~

j'JN·e
Ltc

TYPE/SIZE
OF CONTAINER

401.. ~ (ruS

CHAIN OF CUSTODY RECORD

.5
5

PROJECT MANAGER c;j"..r J; e Ver!lt'y
TELE/FAX NO. 8"f3~$8lI-ooJ..-?/ &s"' - 0(07

I

SAMPlE
"TYPETIME

liS-('

1/110

DATE

?IJf;'t~

CUENT

LOCATION

FJELD
SAMPLE NUMBER

IPU\04£1.5fk. JBod-

SAMPLERS: (SIGNATURE)

IgL/::\ 0'7L/5&:-/'iol
J8((.. \ oL.ftf~B(. /~0d..

JBa\ 0'1458, (}oo I

'(3 LC.\ ~/45!>L. ")..ow-

~u , o'fL/ siC.. d-.Go I

I c).oo

laD/
l'Jo/

I at'!

j

f
5
5

tv () r.-e I ~ IX'l:X
lJo~e- 1;lIXIX
#>~ !d-IXIX
tJOI'.JL I;) 1)(,1 X

fJo~ I~ IXIX

~ 1:J1)<lx'BLL \044 sst... 'd.b o'J-,

'gu\ o4lfS~c..J.SD (

'Bu\ b44 sBL JS"o ~
'BtL\ OL/tls/K. ;).l-f (> I

Ba\D"F/~8L ~IjO ().

Ba\ 0 Litis 8.(. c)"lo I
(3~\OY'i5B (. d-7()~

!J./'1

I litiS-
i'1tt 5"

1'1'18
1'1 yg

14 ro
1'1{"o

f
5'
f
J'
j

5
f

f/o.v!.

JJ,t..e

jh~

tJoWl-
fY61ve-

Jlxlx..
J.IXIX
J-IXlx
llXl )(
:tlxtX

[),I,TE

RECEN£R: I
CATE

jJ.. .-e 1:l.1 XIX
;J~I~lxIX

COMPANY: I I COMPANY:

REUNQUISI-IER: I

\V I ftJoI\e-1~X~
DATE

'!I

COMMENTS: f)Qo=rrt=+-t===---------------

,S

/
?

/(oL{

1$"'0'1

S/ATr
74h ~ I RECENER: I I
~ PRINTED: TlMEPRINTED: I TlME IPRII>ITm: I nlllE I

r-, 30 I COMPANY:

W I/SI~

fek~

Bo8~&b6y

.~"2'"

BLLI c'llJ sEc.. ~30'

(k,\ 61./'-1S{bc. ~"J,tJ I
JNQUISH£R:

/
'!TED: TClJd B. 7i=~f}e
APmY: /£tJsA FE.

'Bc.t.\d-1'1JBc.. ~30~

IETHOD OF SHIPMENT:
HIPt.4ENT NO.
END RESULTS TO:

ANALYTICAL OATA RECEIVED BY (INITIAlSjOATE) _ ENSCOC2
QFV. O~/99



t;,f .'1:I11rC- .
}J~- ( e~e I-~ /eskl\,

"'20I-f:. e-.
~

1-01'1-0()

REMARKS

PROJECTI JOB NO: Ol'W ~ - <'0 l

COC NO:
PO NO: --q
REL NO: ~i3~S-r---------
LAB NAME: S t"-'~Jt ",,~"f

~ IXJ X'

;LI)<J)(
~IXlX

;JlxtX
~IXI><
d-IXlX

~IXlX

:l1XlX.
}..IXlX.

fJQ4f

tJg;fl.Q...,

I*>...e..

rJ6~

f'Jorvz.

t-JO'L-

fJD~-e"

~~

NDM!,.,

JI

I·rc.-

PRESERVATION
TEMP. I CHEMICAL

~

TYPE/SIZE
OF CONTAINER

4~z.. 4 (<:t$")

CHAIN OF CUSTvuY RECORD

f
5

)

J

.)

>

5

PROJECT MANAGER G /...-rlre \Ie rOO y
8'13 -660/ -oo~jJ~}6 - t'1"7

•TELE/FAX NO.

j
.r

SAMPLE
T'l"PE

IYfJ

TIME

/r;"d.O

I~Jf

15'J.o

,S"l{ b

1535"

I~SD

,.f4 "

'>5'0

I
I

DATE

3/tt!1c<

\Y

Ba\ 01-/'I5&L. ~J.o~

FIELD
SAMPLE NUMBER

,Ba.\ 0 'I'I6'Et.- J.SO~

5AMPLER$: (SIGNATURE)

~(\o-l ifSBL?-Be I

:UENT

.OCATION

Bu.\ Dttlfj(jL ~90d-

~\ O'itfS8L ;)10 I

~'c.\o4'f)Bc.. c}'/o:J.

St.'-\ olj-/)$L ~"ol

-
$LL\ 0 '145(jc 30 0 '). -

I3LdolfifS,8(. 3 00 I

~
----r--L I==--

~--r:-

hJF~
{Jo8!~s .,. '(IJIJ. 0/ COMMENTS: nA R\ ?

PRINTED: I TIME !PRINTED: I TIME IPRINm>: 1 llt.£E I
COt.£PANY: cot.£PANY: COI.lPANY:

--------..
DATE

~

RECEIVER: I

-c;;:;::

~

DATE

{

.-nr----L-c:::::"

-P>1'7"+-- 1f c

REUNOUISHER: I

VlJ(~

DATE

RECENER, I
DATE

:l/Yh
TIME

17P

NQUISH[R:~~
rTro: --1£dI- f· ~ ,....;::ie
P/W(: f/Vs It FE I

ETHOD OF SHIPMENT:
~IPMENT NO.
':ND RESULTS TO:

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE) _ ENSCOC2
REV, n:5/99



1:/:.1- 'fBnFl:-

N~"A.t &d...5C, C.-I...~r/~b"
2~r-e C

OF 3
3.10 3 -oo/~ 69- 0(,,/-00

REMARKS

PAGE _L-l__

PROJECT/JOB NO:

coe NO:

PO NO: -!i
REL NO: BC
~B N~E: ~~~~

CHAIN OF CUSTODY RECORD

5 I 4c z- ~(<t~j J~ ~ Itf't.l Nel'-(.. l"llXJx
f I~ ITIT 1:;.lX!x

5 I ( I I III ~ IXiX

5 I , I I I \ I~ I~ )<
5 I r I 1-1 -1- I~ [XIX

{013

/6 J4
)0 IL.l
/DI (,

1013

3/fh"

PROJECT MANAGER ,?k,J,·e lJerflOY
TELE/FAX NO. 8 '(3- ~8'1¥oo~"f/ 8~'-olo7

~~ )

DATE I TIME I SAMPLE I TYPE/SIZE
TYPE OF CONTAINER

FlELD
SAMPLE NUMBER

cc\ 6'/1.(JSc.. 3']<> 'J.

:u\ 6 ~'158 C330 I

'>Lt.\O.{t{58c. 3;;10;2.

AMPLERS: (SIGNATURE)

,e: ~ 04t(.fB C 3J 0 I

'L' ot(~S8( 3/0 I

:UENT

,OCATION

:.d ()I.(II fBL 1/0;2. JDlb 5 I ) I I I \ I~lXlX

~\ 04'15f1( 376/ I I 1,01'(

cd 0 '14JBc..3'10/ ---
~'J'JJln ~_""''1"1''8r

16'J~ ,5) \ I \ ) \ I d. (/q5<

f I I I } I i IllXiX
:,-\Ol/1tBt..37DJ.! 1 1/6t.(~ .5 I I I I I I 101 I )<J.)(

DllTEDllTED....TE

j I I I \ I I Id-.IXIX
f I ( I) I I J? IXfx

) I I I { I I I~LXb<

-' I \Y I ...y I --.l/ I;;tIXIX

J I f I II I I?-MX
f! I I II' 1::>.1X'f/<-

00 OF SHIPMENT: Eel1'Jc.. - --~ENT NO. tJo86J...)1l(Bt, «7 COMMENTS: +ti~-- --
RESULTS TO: _=1_·[tC+L1t11j)~----------========

========~_~4:-:fl~7rl~~-=-=-~=-=-~=--~~=--=-=============

--Jl....TE

","ER' 1s;.~ 'EO"", I 1~"QO',"ffi' I I"'"'" I I--;~J Il Ie TIME PRINTED: TIME PRINTED, 'hME PRINTED: tlUE

r: EfJ SAF£ /760 COMP....NY: COMPANY; COMPmY:

(,)OI1'fSS<' '"/00 , III In'";).
'.£.\0'1'15&::-390 ;;' I \ I){)~o

-

:(,'o'1'i5Bt...36t:>1 / I l/bS"O

:L.\ oLt4~ Be £.100 I I ;::r I 1/1;)-

-'-, 0 7''{ jeG:<90 J, I \ IJof)
L.\ 04'15& 3'1bl I I I )0'"/7

ANALYTICAL DATA RECEIVED BY (lNITIAI.S/OATF)



)1'-/-06
OF

~'t03-oo/-

.5ov+I.~~sr

'-/
B!"

PAGE ......."

PROJECT/JOB NO:

COC NO:

PO NO:

REL NO:

LAB NAME:

vC-~/

CHAIN OF CUSTUDY RECORD

t:-J"..r-/~.jJlbJ.--l B.

El·,&n~
-

~ - U,,"'!
'VUI-I'II I

;;::;;~ :~cn B'IJ' 8#1-@'1(6Sb-O/d7 -@;YS'i'OUIREOhLOCATION 2...~ C-

~SAMPLERS: (SIGNATURE) ~Cy ~ If}
~0 •

~~ ~

~~., ." REMARKS

FIELD * & SAMPLE TYPE/SIZE PRESERVATION 0<" ~ ~
SAMPLE NUMBER TYPE OF CONTAINER TEMP. CHEMICAL ~O' '~~7

~Bct\()"'iS,£k l{()O~ III;). 3/j}'i,{ > 40'V CIA.SS t('c. f.J~~ :l X ~

JBU.\DI.(l/CBL ~OO~ 1//;). > -J ~ IX )(
JBa\OY4~RI' l.jlo~ I} 1'1 S I ~ K I:;A
,Bc..( \ ~)tJ4CBu-l/ D (;).. 1/1 "I 5 d- .~ )(
J8CL\o'NSB ~4361 11'13 .5 :l X- X
JBu.\ 0'11(Be. L( 301 11'1 "3 f ~ IX v:
~~u\ ol.l'15Bc. 410 r 11/9 J d- X1)(
~~u..\or.{J1 G!3c::. 410 I 1J/4 S J I~~)(

I)gt.('\o4.f4~B( 43D').. .... """'" /' 1 X 'X/II.( 3 )

v~u.\ o'f'f(BG'73od-- ' /1'13 S .:l IX i)c
J Ba\ b'lL./ S13(~60 I II Lf C, 5 ~ )(~X
~ T "

"lJ
V~L4..\V-/7-'l,J\-;)()V~

II But D'-{l/ s'B , 4;).Cl I f15"~ .s ex X- X
JBa.)Olfl.} 5BL'-{~O~ {(Slo S ~ )(IX
.J l1iC\ 0 t.t'l ~& if40 I 14'/0 .s j ~ X ~
J~a\ 0 LlLf ~B c..q'io "J.. 1L1 '10 '"V .5 \; ~l ~'/ ;). X 1)<.

~. A'" DATE DATE DATE DATE

UNQUISHER:
, ,

3!f/ n RECEIVER: REUNQUISHER: RECEIVER:

"7;;JJ ~...JJ!eINTED: TlME PRINTED: TlhAE PRINTED: TlME PRINTED: lllolE

MPAN'(: £lVSrfrFt /700 COMPANY; COMPANY: eot.APANY:

~ETHOD OF SHIPMENT: -e: -~J~ COMMENTS: ~
iHIPMENT NO. EJM~ '18l en {Mo1tt;END RESULTS TO:

ANALYTICAL DATA RECEIVED BY (INITIALSjDATE) _ tNSCtx:2
~v. n5/99
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LJSAFE-

tVtMleA- ) Ik.te C/1Abr

.::a:;~~SAMPLERS: (SIGNATURE)

REMARKS

OF --.L ,qy
do~03 -OOJ-~'" 0 lc{-OO

PAGE I
PROJECT/JOB NO;

COC NO:

PO NO: '1
REL NO: ~(d.:-fc,-r---------
LAB NAME: --,,!~vJ::......:::j;=--- _

SAMPLE I TYPE/SIZE
TYPE OF CONTAINERTIME

- )

DATE

z"N2., C
CUENT

LOCATION

FlELD
SAMPLE NUMBER

JBLt:.\OYt..( W(.OOJ 01 IO/4-m J~Y') uJ I It- '6/'1 ILf~ I HM:tl1 \I~
f8c,(.\ 044 foJIc.."olo f
lace \ Ol/4WL.C'JO;).O I
JBc..L\ D1'lfl''1too:201

/ S-.ro
ISs)'

\Y 1)6:.0D

.>ed I ,?O"L .4lCfVS jLf-'e.-t - 11I~><rXr
vJ I IL Pol.., ltIGIHW~31/1~

fe-d I t10"Z- .4l~ It./~ - II ~l)(

----~
---r------

--+-- -- ::::-

----- I~~, ,~

~~
/fA-r~~~

/q.J"'-k~

I~ Ir;-~

17171 I~
II I I I ~

DATE r CATE
RECEM:R:

nl.lE IPRINTDl:

COI.lPANY:

REUNQUISHER: I
OATE

~o%: "CE~, I I
TIM PRINITD: nME PRlNITD:

J1 COMPANY: COMPAH'(:

JNQUlSHER: '!ii!f#f'
mD: Iod.- 8. T~7e
:PAH'(: £ NsAF£.
ETHOD OF SHIPMENT:
,IPMENT NO,
::NO RESULTS TO:

c....J I-.l

4el/4f/'i~SCf~
~ I

COMMENTS:



CHAIN OF CUSTODY RECORD
Er'fSnFE

SAMPLERS: (SIGNATURE)

"-J

OF -l
d~08-60J- '-u ~() II.{-oo

5D..JfA...,6r-
B7

PAGE •

PROJECT/JOB NO:

CDC NO:

PO NO:

REL NO:

LAB NAME:

c.k.1" /,·e V~,..roo-l
/

8'13 ~ ~8'f-oo)., / eS'-oIO 7,

/'"

No-vo.. I to...5>e t..h«-t- Ie!> !of) PROJECT MANAGER

20 """- L TELE/FAX NO.

~~

CUENT

LOCATION

REMARKS

FIELD
SAMPLE NUMBER DATE TIME SAMPLE

TYPE
TYPE/SIZE

OF CONTAINER
PRESERVATION

-_.. , _.._... - _.

!?,c\700&WC%l!J-J,J-<J4Iost;

--........
w IL pol." iLAnk! 1cc..IM~t~HN6,J 31 XII<

~
~

I---
~
~ ~

~~
-s'''J;>" .....,....-~c::

~'-;?d> I~
/ -r-k

~
~
~
~

DATE
RECEIVER: I

DATE
REUNQUISHER: I

DATEDATE

~3!'1~ RECEIVER: ----------1
TII.lE PRINTED: TIME IPRINTED: j TIME IPRINTED: I lilliE I

J73D COMPANY: IcOMPA/((: I COMPANY:

ree£v... I COMMENTS: __ ~ ~ A ..... LLL.
8of.; 6 ~S "t£te789 I I ,f!:}{:XZJ;l// -.

QUISHER: ~~
U): -udi~t:-
A/((: GN~fJFE

THOD OF SHIPMENT:
IPMENT NO.
NO RESULTS TO:

ANALYTICAL OATA RECEIVED BY (INrTlALS/DATE) _ ENSCOC2
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HEARTLAND
ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#:
Date:
Client Name:
Project/Site Name:
Date Sampled:
Number of Samples:
Laboratory:
Validation Guidance:

QA/QC Level:
Method(s) Utilized:
Analytical Fractions:

37813
April 20, 1999
Ensafe
Charleston Zone C
March 22, 1999
1 Aqueous Sample(s) with 0 MS/MSD(s)
Southwest Laboratory of Oklahoma
National Functional Guidelines for Organic and Inorganic Data,
February, 1994
DQO Level III
SW846 Third Edition
PesticideslPCBs, Metals

Analytical data in this report were screened to determine usability ofresults and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

Date

4127 Plaza 94 South· St Charles, MO 63304
(314) 936-1332· Fax (314) '::J36-1335



SDG# 37813

Samples and Fractions Reviewed

Sample Identifications Analytical Fraction

ENSAFE ID MATRIX
700GWC0101 WATER

Total Billable Samples (Water/Soil)

P/P= Pesticides/PCBs
MET= Metals



DATA ASSESSMENT NARRATIVE

PESTICIDEIAROCLORS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 Method 8081; the National Functional Guidelines for Organic Data Validation,
February 1994; and DQO Level III requirements. All comments made within this report should
be considered when examining the analytical results. Please refer the specific findings found in
each category to the Summary of Data Qualification table.

SDG # 37813

A validation was performed on the Pesticide/Aroclor Data from SDG 37813. The data was
evaluated based on the following parameters:

* • Data Completeness

* • Holding Times

* • GC Performance

* • Calibration

* • Blanks

* • Surrogate Recoveries

* • Matrix Spike/Matrix Spike Duplicates

* • Field Duplicates

* • Compound Identification

* • Compound Quantitation

* - All criteria were met for this parameter.

Method Deviations

The method requires that all target compounds be analyzed with a five (5) point calibration curve.
The laboratory analyzed a single point curve for Toxaphene and all PCBs. No positive results
were reported for these compounds, therefore the data did not require qualification.

System Performance and Overall Assessment

The data did not require qualifications.
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported quantitation limit is qualified as estimated

NJ = Result is considered presumptively present at an estimated concentration

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

U

No Action =

The sample result for the blank contaminant is less than the sample CRQL
and is less than 5X the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X the method blank value. The sample result for
the blank contaminant is qualified as non detected at the compound value
reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X the method blank value. The sample result
for the blank contaminant is not qualified with any blank qualifiers.



COMPOUND ID

SUMMARY OF DATA QUALIFICATIONS

DL QLSAMPLE ID

NO QUALIFICATIONS WERE REQUIRED.

* DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non-detect result
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DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW 846 Methods; the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SOGs # 37813

A validation was performed on the Metals Data from SDG 37813. The data was evaluated based
on the following parameters.

* • Data Completeness

* • Holding Times

* • Calibrations

• Blanks

* • Interferences

* • Matrix Spike Recovery

* • Matrix Duplicates

* • Field Duplicates

* • Laboratory Control Samples

* • Serial Dilutions

* - All criteria were met for this parameter.

Preparation and Field Blanks

The preparation blanks exhibited contamination for the following elements.

Elements
Copper
Nickel
Sodium

Cone.
0.84 ug/l
1.27 ug/l
40.0 ug/l

Samples affected
all water samples below 4.2 ug/l
all water samples below 6.35 ug/l
no impact

The USEPA requires that all sample values below five times the preparation, field or
calibration blank contamination be qualified as non-detect, "U".



The preparation blanks exhibited negative bias for the following elements.

Elements
Zine

Cone.
-3.11 ug/l

Samples affected
all water samples below 31.1 ugll

This reviewer qualifies all samples results below 10 times the absolute value ofthe
negative blank value.

All sample results left with a "B" qualifier after all other qualifications, will be
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater
than the IDL.



SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL QL
all water samples below 4.2 ug/l Cu. + U
all water samples below 6.35 ug/l Ni.
all water samples below 31.1 ugl1 Zn. +/U J/UJ
all "8" results all analytes 8 J
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HEARTLAND
ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#:
Date:
Client Name:
Project/Site Name:
Date Sampled:
Number of Samples:
Laboratory:
Validation Guidance:

QA/QC Level:
Method(s) Utilized:
Analytical Fractions:

37652
April 22, 1999
Ensafe
Charleston Zone C
March 5, 1999
44 Non-Aqueous Sample(s) with 0 MS/MSD(s)
Southwest Laboratory of Oklahoma
National Functional Guidelines for Organic and Inorganic Data,
February, 1994
DQO Level III
SW846 Third Edition
Semivolatiles and Metals

Analytical data in this report were screened to determine usability of results and also to detenninc
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% ofall laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MSIMSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

Date

--------

4127 Plaza 94 South· St CharIE~s, MO 63304
(314) 936-1332· Fax (314) !B6-1335



SDG# 37652

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions

ENSAFE ID MATRIX SVOA MET
044SBC3101 SOIL X X
044SBC3102 SOIL X X
044SBC3201 SOIL X X
044SBC3202 SOIL X X
044SBC3301 SOIL X X--
044SBC3302 SOIL X X
044SBC3401 SOIL X X
044SBC3701 SOIL X X--
044SBC3702 SOIL X X
044SBC3801 SOIL X X
044SBC3802 SOIL X X

044SBC3901 SOIL X X
044SBC3902 SOIL X X
044SBC4001 SOIL X X
044CBC4001 SOIL X X
044SBC4002 SOIL X X
044CBC4002 SOIL X X
044SBC4101 SOIL X X
044CBC4101 SOIL X X
044SBC4102 SOIL X X
044CBC4102 SOIL X X
044SBC4201 SOIL X X
044SBC4202 SOIL X X
044SBC4301 SOIL X X
044CBC4301 SOIL X X
044SBC4302 SOIL X X
044CBC4302 SOIL X X
044SBC4401 SOIL X X
044SBC4402 SOIL X X
044SBC4501 SOIL X X
044SBC4502 SOIL X X
044SBC4601 SOIL X X
044CBC4601 SOIL X X

044SBC4602 SOIL X X
044CBC4602 SOIL X X
044SBC4701 SOIL X X
044CBC4701 SOIL X X
044SBC4702 SOIL X X
044CBC4702 SOIL X X
044SBC4801 SOIL X X
044SBC4802 SOIL X X
044SBC4901 SOIL X X
044SBS4902 SOIL X X
044SBC5001 SOIL X X

Total Billable Samples (Water/Soil) 0 44 0 44

SVOA= Scmivolatiles
MET= Metals





DATA ASSESSl\fENT AND NARRATIVE

SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are correct
as reported and is based upon the examination of the reported holding times, blank analysis
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration
results and internal standard areas. This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW846 Method 8270C; the National
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within
this report should be considered when examining the analytical results.

SDG # 37652

A validation was performed on the Semivolatile Data from SDG 37652. The data was evaluated
based on the following parameters.

*
*
*

*

Data Completeness
Holding Times
GC/MS Tuning
Calibrations
Internal Standard Performance
Blanks
Surrogate Recoveries
Laboratory Control Samples
Matrix Spike / Matrix Spike Duplicate
Field Duplicates
Compound Identification I Quantitation

* - All criteria were met for this parameter
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DATA ASSESSMENT AND NARRATIVE

SEMIVOLATILE ANALYSIS

PAGE - 2

Continuing Calibration

The continuing calibration, A2530.D, contained compounds with %Ds greater than 20%
and less than 50%. For the samples and non-compliant compounds listed below, qualify
all positive results as estimated (1).

044-S-BC33-02 pyrene (24.2 %)

The continuing calibration, A2570.D, contained compounds with %Ds greater than 20%
and less than 50%. For the samples and non-compliant compounds listed below, qualify
all positive results as estimated (1).

Blank

044-S-BC39-02
044-5-BC38-02
044-5-BC40-01
044-C-BC40-01
044-S-BC40-02
044-C-BC40-02
044-5-BC41-02
044-C-BC41-02

pyrene (25.3 %)

The end user should note that the action levels indicated for the blank analysis may not involve
the same weights, volumes, dilution factors, or percent moisture as associated samples. These
factors must be taken into considerations when applying the 5X and lOX criteria to field samples.

Rinseate Blank

Associated blank

S16-E-BCOl-O1

Compound Concentration

bis(2-ethylhexyl)phthalate 231 ug/Kg

Action Level

759 ug/Kg
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DATA ASSESSMENT AND NARRATIVE

SEMIVOLATILE ANALYSIS

PAGE - 3

Rinseate Blank (continued)

Samples

044-S-BC31-01
044-S-BC31-02
044-S-BC32-01
044-S-BC32-02
044-S-BC33-01
044-S-BC33-02
044-S-BC 34-01
044-S-BC37-0l
044-S-BC37-02
044-S-BC38-01
044-S-BC38-02
044-S-BC39-02
044-S-BC40-01
044-C-BC40-01
044-S-BC40-02
044-C-BC40-02
044-S-BC41-0l
044-C-BC41-01
044-S-BC41-02
044-C-BC4I-02
044-S-BC42-01
044-S-BC42-02
044-S-BC43-01
044-C-BC43-01
044-S-BC43-02
044-C-BC43-02
044-S-BC44-01
044-S-BC44-02
044-S-BC45-01
044-S-BC45-02
044-S-BC46-0l
044-C-BC46-01
044-C-BC46-02
044-S-BC47-01
044-C-BC47-01

Compound

bis(2-ethylhexyl)phthalate

Qualification

CRQL
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DATA ASSESSMENT AND NARRATIVE

SEMIVOLATILE ANALYSIS

PAGE - 4

Rinseate Blank (continued)

Samples

044-S-BC47-02
044-C-BC47-02
044-S-BC48-02
044-S-BC49-0l
044-S-BC50-01

Compound

bis(2-ethylhexyl)phthalate

Qualification

CRQL

System Performance and Overall Assessment

The data as presented requires qualifications.
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GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported quantitation limit is qualified as estimated

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

u =

No Action =

The sample result for the blank contaminant is less than the sample CRQL
and is less than lOX the method blank value. The sample result for the
blank contaminant is rejected and the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than lOX the method blank value. The sample result for
the blank contaminant is qualified as non detected at the compound value
reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than lOX the method blank value. The sample result
for the blank contaminant is not qualified with any blank qualifiers.
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SAMPLE ID

SUMMARY OF DATA QUALIFICATIONS

COMPOUND ID

044-S-BC33-02

044-S-BC39-02
044-S-BC38-02
O44-S-BC40-01
044-C-BC40-01
044-S-BC40-02
044-C-BC40-02
044-S-BC41-02
044-C-BC41-02

044-S-BC31-01
044-S-BC31-02
044-S-BC32-01
044-S-BC32-02
044-S-BC33-01
044-S-BC33-02
044-S-BC 34-01
044-S-BC37-01
044-S-BC37-02
044-S-BC38-01
044-S-BC38-02
044-S-BC39-02
044-S-BC40-01
044-C-BC40-o1
044-S-BC40-02
044-C-BC40-02
044-S-BC41-01
O44-C-BC41-01
044-S-BC41-02
044-C-BC41-02
044-S-BC42-0l
044-S-BC42-02
044-S-BC43-01
044-C-BC43-01
044-S-BC43-02
044-C-BC43-02
044-S-BC44-Ol
044-S-BC44-02
044-S-BC45-01

pyrene

pyrene

bis(2-ethyIhexy1)phthalate

+

+

+

J

J

CRQL
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SAMPLE ID

SUMMARY OF DATA QUALIFICATIONS
Page 2

COMPOUND ID QL

044-S-BC45-02
044-S-BC46-01
044-C-BC46-01
044-C-BC46-02
044-S-BC47-01
044-C-BC47-01
044-S-BC47-02
044-C-BC47-02
044-S-BC48-02
044-S-BC49-01
044-S-BC50-01

bis(2-ethylhexyl)phthalate + CRQL

* DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non detect result
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DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW 846 Methods; the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to
the Summary ofData Qualification table.

SDGs # 37652

A validation was performed on the Metals Data from SDG 37652. The data was evaluated based
on the following parameters.

* • Data Completeness

* • Holding Times

* • Calibrations

• Blanks

* • Interferences

* • Matrix Spike Recovery

* • Matrix Duplicates

• Field Duplicates

* • Laboratory Control Samples

• Serial Dilutions

* -All criteria were met for this parameter.

Preparation and Field Blanks

The preparation and calibration blanks exhibited (;ontamination for the following elements.

Elements
Copper

Cone.
0.14 uglI

Samples affected
no impact

The USEPA requires that all sample values below five times the preparation, field or
calibration blank contamination be qualified as non-detect, "U".
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Serial Dilution results

The serial dilution results for soils for Copper and Nickel were greater than 10%. All
positive results are qualified as estimated, "f'.

Field Duplicate results

The field duplicate results for samples (044SBC4602 and 044CBC4602) for Arsenic
(57%) and Nickel (106%) and for samples (044SBC4101 and 044CBC4101) for Nickel
(63%) and for samples (044SBC4002 and 044CBC4002) for Copper (61%) and for
samples (044SBC4301 and 044CBC4301) for Copper (112%) and for samples
(044SBC4302 and 044CBC4302) for Nickel (130%) were greater than 50%. All positive
and non-detect results are qualified as estimated, "'f' or "Uf'.

All sample results left with a "B" qualifier after all other qualifications, will be
qualified with a ''1'' qualifier in place ofthe "B". Value is below the CRDL but greater
than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID Analyte DL QL
all soil samples Cu and NI. + J
044SBC4602 and 044CBC4602 As and Ni. +/U J/UJ
044SBC41Oland 044CBC41 01 Ni.
044SBC4301 and 044CBC4301 Cu.
044SBC4002 and 044CBC4002 Cu.
044SBC4302 and 044CBC4302 Ni.
all "B" results all analytes B J
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HEARTLAND
ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#:
Date:
Client Name:
Project/Site Name:
Date Sampled:
Number of Samples:
Laboratory:
Validation Guidance:

QA/QC Level:
Method(s) Utilized:
Analytical Fractions:

37600
April 15, 1999
Ensafe
Charleston Zone C
March 3, 1999
21 Non-Aqueous Sample(s) with 0 MSIMSD(s)
Southwest Laboratory of Oklahoma
National Functional Guidelines for Organic and Inorganic Data,
February, 1994
DQO Level III
SW846 Third Edition
Semivolatiles and Metals

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been verified as part ohhis
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

Date

4127 Plaza 94 South· St. Charles, MO 63304
(314) 936-13:12 • F8.x 1:114) q:ln·1 :'\:'\S



800#37600

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions

ENSAFE ID MATRIX SVOA MET
044SBCOIOI SOIL X X
044SBCOI02 SOIL X X
044SBC020I SOIL X X
044SBC0202 SOIL X X
044SBC0301 SOIL X X
044SBC0302 SOIL X X
044SBC0401 SOIL X X
044SBC0402 SOIL X X
044SBC0501 SOIL X X
044SBC0502 SOIL X X
044SBC0601 SOIL X X
044SBC0602 SOIL X X
044SBC0701 SOIL X X
044SBC0702 SOIL X X
044SBC0801 SOIL X X
044SBC0802 SOIL X X
044SBC0901 SOIL X X
044SBClOOl SOIL X X
044SBCIOO2 SOIL X X
044SBC3501 SOIL X X
044SBC3502 SOIL X X

Total Billable Samples (Water/Soil) 0 21 0 21

SVOA= St:mivolatiles
MET= Metals



DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS
General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8270C; the
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level
III requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # 37600

A validation was performed on the Semivolatile Data from SDG 37600. The data was
evaluated based on the following parameters:

*
*
*

*
*
*
*
*
*

•
•
•
•
•
•
•
•
•
•
•

Data Completeness
Holding Times
GC/MS Tuning
Calibration
Blanks
Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicates
Field Duplicates
Internal Standard Performance
Compound Identification
Compound Quantitation

* - All criteria were met for this parameter.

Calibrations

The continuing calibration P19911.D exhibited one (I) compound with a %D greater
than 50 % but less than 90 %. For the following samples and compound, all reported
positive and non-detect results in the sample are qualified as estimated, l/Ul.

044SBC0301 3,3-dichlorobenzidine (54.5%)
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE - 2
Method Blanks

One of the method blanks associated with samples in this SDG exhibited contamination. Several
samples required qualification. The end-user should note that the action levels indicated for the
blank analysis may not involve the same weights, volumes, dilution factors, or percent moisture
as associated samples. These factors must be taken into consideration when applying the 5X or
lOX criteria to field samples.

Associated Blank
SBLKI

Compound
bis(2-ethylhexyl)phthalate

~"--

57 ltg/Kg
Action Leyel
570 ltg/Kg

Samples
044SBC0201
044SBCOIOI
044SBC0102
044SBC0401
044SBC0302
044SBC0501
044SBC0502
044SBC0601
044SBC0602
044SBC0701
044SBC0702
044SBC0901
044SBC0801
044SBC0802
044SBClOOl
044SBClOO2
044SBC3501
044SBC0301

Field QC Blanks

Compound
bis(2-ethylhexyl)phthalate

Qualification
CRQL

One of the field QC blanks associated with samples in this SDG exhibited contamination. Several
samples required qualification. The end-user should note that the action levels indicated for the
blank analysis may not involve the same weights, volumes, dilution factors, or percent moisture
as associated samples. These factors must be taken into consideration when applying the 5X or
lOX criteria to field samples.

Associated Blank
S16EBCOlOI

Compound
bis(2-cthylhcxyl)phthalatc

Action Leyel
7590 ltg/Kg
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE - 3
Field QC Blanks (continued)

Samples
044SBC3502

Compound
bis(2-ethylhexyl)phthalate

Qualification
CRQL

System Perfonnance and Overall Assessment

The data required qualifications.

004



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

u

No Action ::::

The sample result for the blank contaminant is less than the sample CRQL
and is less than 5X (lOX for common laboratory contaminants) the method
blank value. The sample result for the blank contaminant is rejected and
the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (lOX for common laboratory contaminants) the
method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (lOX for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is not
qualified with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

SAMPLEID

044SBC0301

044SBC0201
044SBC0101
044SBC0102
044SBC0401
044SBC0302
044SBC0501
044SBC0502
044SBC0601
044SBC0602
044SBC0701
044SBC0702
044SBC0901
044SBC0801
044SBC0802
044SBClOOl
044SBClOO2
044SBC3501
044SBC0301

044SBC3502

COMPQUNDID

3,3-dichlorobenzidine (54.5 %)

bis(2-ethylhexyl)phthalate

bis (2-ethyIhexyI)phthalate

DL

+1-

+B

+

QL

l/Ul

CRQL

CRQL

* DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm
+ in the DL column denotes a positive result
- in the DL column denotes a non detect result
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DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW 846 Methods; the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the sp(~cific findings found in each category to
the Summary ofData Qualification table.

SDGs # 37600

A validation was performed on the Metals Data from SDG 37600. The data was evaluated based
on the following parameters.

* • Data Completeness

* • Holding Times

* • Calibrations

• Blanks

* • Interferences

* • Matrix Spike Recovery

* • Matrix Duplicates

* • Field Duplicates

* • Laboratory Control Samples

• Serial Dilutions

* -All criteria were met for this parameter.

Preparation and Field Blanks

The calibration and preparation blanks exhibited c.ontamination for the following elements.

Elements
Copper

Conc.
0.14 mglkg

Samples affected
no impact

The USEPA requires that all sample values below five times the preparation, field or
calibration blank contamination be qualified as non-detect, "U".
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Serial Dilution results

The serial dilution D% for soils for Copper and NIckel were greater than 10%. The
positive results were qualified as estimated, "T'.

All sample results left with a "8'1 qualifier after all other qualifications, will be
qualified with a "1" qualifier in place of the "8", Value is below the CRDL but greater
than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID
all soil samples
all "B" results

Analyte
eu and Ni.
all analytes

DL
+
B

QL
J
J
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HEARTLAND
ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#:
Date:
Client Name:
Project/Site Name:
Date Sampled:
Nwnber of Samples:
Laboratory:
Validation Guidance:

QA/QC Level:
Method(s) Utilized:
Analytical Fractions:

37636
April 14, 1999
Ensafe
Charleston Zone C
March 4, 1999
41 Non-Aqueous Sample(s) with 0 MSIMSD(s)
Southwest Laboratory of Oklahoma
National Functional Guidelines for Organic and Inorganic Data,
February, 1994
DQO Level III
SW846 Third Edition
Semivolatiles and Metals

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimwn of 10% of all laboratory calculations have been verified as part of this
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

O'~~f~..
OuiB1fu"mburg, rraerrt----------- V-/~-??

Date

4127 Plaza 94 South· St. Charles, MO 63304
(3141936-1332 • Fax (.1141 q:in-1 :1.1S



SDG#37636

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions

ENSAFEID MATRIX SVOA MET
044SBCllOi SOIL X X
044SBCl102 SOIL X X
044SBCI201 SOIL X X
044SBC1202 SOIL X X
044SBCl301 SOIL X X
044SBCl302 SOIL X X
044SBCI401 SOIL X X
044SBCl402 SOIL X X
044SBCl501 SOIL X X
044SBC1502 SOIL X X
044SBC1601 SOIL X X-
044SBC1602 SOIL X X
044SBCI701 SOIL X X
044SBCI702 SOIL X X
044SBCI801 ~OIL X X
044SBCl802 SOIL X X
044SBCl901 SOIL X X
044SBCl902 SOIL X X
044SBC2001 SOIL X X
044SBC2002 SOIL X X
044SBC2101 SOIL X X
044SBC2102 SOIL X X
044SBC2201 SOIL X X
044SBC2202 SOIL X X
044SBC2301 SOIL X X
044SBC2302 SOIL X X
044SBC2401 SOIL X X
044SBC2402 SOIL X X
044SBC2501 SOIL X X
044SBC2502 SOIL X X
044SBC2601 SOIL X X
044SBC2602 SOIL X X
044SBC2701 SOIL X X
044SBC2702 SOIL X X
044SBC2801 SOIL X X
044SBC2802 SOIL X X
044SBC2901 SOIL X X
044SBC2902 SOIL X X
044SBC3001 SOIL X X
044SBC3002 SOIL X X
044SBC3601 SOIL X X

Total Billable Samples (Water/Soil) 0 41 0 41

SVOA= Semivolatiles
MET= Metals



DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS
General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8270C; the
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level
III requirements. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # 37636

A validation was performed on the Semivolatile Data from SDG 37636. The data was
evaluated based on the following parameters:

*
*
*

*
*
*

*

•
•
•
•
•
•
•
•
•
•
•

Data Completeness
Holding Times
GC/MS Tuning
Calibration
Blanks
Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicates
Field Duplicates
Internal Standard Performance
Compound Identification
Compound Quantitation

* - All criteria were met for this parameter.

Calibrations

The continuing calibration P19965.D exhibited one (1) compound with a %D greater
than 50% but less than 90%. For the following samples and compound, all reported
positive and non-detect results in the sample are qualified as estimated, J/UJ.

044SBCl401
044SBC1902
044SBC2001
044SBC3601

3,3-dichlorobenzidine (52.0 %)
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE-2
Calibrations (continued)

The continuing calibration P20021.D exhibited one (1) compound with a %D greater than
20% but less than 50% for which qualifications were required. For the following samples
and compound, all reported positive results in the sample are qualified as estimated, J.

044SBC2502
044SBC2401
044SBC2402
044SBC2302
044SBC2802
044SBC2902
044SBC2102
044SBC3002

Method Blanks

benzo(b)f1uoranthene (22.3%)

One of the method blanks associated with samples in this SDG exhibited contamination. Several
samples required qualification. The end-user should note that the action levels indicated for the
blank analysis may not involve the same weights, volumes, dilution factors, or percent moisture
as associated samples. These factors must be taken into consideration when applying the 5X or
lOX criteria to field samples.

Associated Blank
SBLK3

Compound
bis(2-ethylhexyl)phthalate

Cone.
60 Ilg/Kg

Action Leyel
600 Ilg/Kg

Samples
044SBC2901
044SBC2601
044SBC2602
044SBC2501
044SBC2502
044SBC2401
044SBC2402
044SBC2701
044SBC2302
044SBC2802
044S3C2902
044SBC2102
044SBC3002

Compound
bis(2-ethylhexyl)phthalate

Qualification
CRQL
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE - 3
Method Blanks (continued)

Samples Compound
044SBC2702 bis(2-ethylhexyl)phthalate
044SBC2301
044SBC2201
044SBC2202
044SBC2801
044SBC2101
044SBC3OO1

Field QC Blanks

Qualifieation
CRQL

One of the field QC blanks associated with samples in this SDG exhibited contamination. Several
samples required qualification. The end-user should note that the action levels indicated for the
blank analysis may not involve the same weights, volumes, dilution factors, or percent moisture
as associated samples. These factors must be taken into consideration when applying the 5X or
lOX criteria to field samples.

Associated Blank
S16EBCOI0l

Compound
bis(2-ethyIhexyl)phthalate

Action Leyel
7590 pg/Kg

Samples
044SBCI101
044SBCI102
044SBC1201
044SBC1202
044SBC1301
044SBC1302
044SBC1401
044SBC1402
044SBC1501
044SBC1502
044SBC1601
044SBC1602
044SBC1701
044SBC1702
044SBC1801
0445BC1802
0445BC I902
0445BC2oo1
044SBC3601

Compound
bis(2-ethylhexyl)phthalate

Qual ification
CRQL
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE-4
Internal Standards

The following samples exhibited non-compliant internal standard recoveries below the QC
limits for the noted internal standards. All reported positive and non-detect results for the
compounds associated with the non-compliant internal standard are qualified as estimated,
J/DJ.

044SBC3601
044SBC2701DL
044SBC2302
044SBC2802
044SBC2902
044SBC2102
044SBC3002

044SBC2701

Compound Quantitation

perylene-dl2

chrysene-d12
perylene-dl2

For the following samples, the E flagged results are not used in favor of the corresponding
D flagged results reported in the dilution analyses. All other results reported in the
dilution analyses are not used in favor of the results from the undiluted analyses.

044SBC2701

For the following samples, the reported results are not used in favor of the results reported
in the original analyses. Both analyses exhibited similar internal standard area recoveries.

044SBC2102RE
044SBC2302RE
044SBC2802RE
044SBC3002RE
044SBC3601RE
044SBC2902RE

System Performance and Overall Assessment

The data required qualifications.



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL =

U

No Action =

The sample result for the blank contaminant is less than the sample CRQL
and is less than 5X (lOX for common laboratory contaminants) the method
blank value. The sample result for the blank contaminant is rejected and
the CRQL for that compound is reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (lOX for common laboratory contaminants) the
method blank value. The sample result for the blank contaminant is
qualified as non detected at the compound value reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (lOX for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is not
qualified with any blank qualifiers.



SAMPLEID

SUMMARY OF DATA QUALIFICATIONS

COMPOUNDID

044SBC1401
044SBC1902
044SBC2001
044SBC3601

044SBC2502
044SBC2401
044SBC2402
044SBC2302
044SBC2802
044SBC2902
044SBC2102
044SBC3002

044SBC2901
044SBC2601
044SBC2602
044SBC2501
044SBC2502
044SBC2401
044SBC2402
044SBC2701
044SBC2302
044SBC2802
044SBC2902
044SBC2102
044SBC3002
044SBC2702
044SBC2301
044SBC2201
044SBC2202
044SBC2801
044SBC2101
044SBC3001

3,3-dichlorobenzidine (52.0 %)

benzo(b) fluoranthene (22.3 %)

bis(2-ethylhexyl)phthalate

+1-

+

+B

l1U1

1

CRQL

OD~



SUMMARY OF DATA QUALIFICATIONS

SAMPLEID

044SBCl101
044SBCl102
044SBC1201
044SBC1202
044SBC1301
044SBC1302
044SBC1401
044SBC1402
044SBC1501
044SBC1502
044SBC1601
044SBC1602
044SBC1701
044SBC1702
044SBC1801
044SBC1802
044SBC1902
044SBC2001
044SBC3601

COMPOUNPID

bis(2-ethylhexyl)phthalate

DL

+B

QL

CRQL

All Associated With
044SBC3601 perylene-d12 +/- llUl
044SBC2701DL
044SBC2302
044SBC2802
044SBC2902
044SBC2102
044SBC3002

All Associated With
044SBC2701 chrysene-d12 +1- l/UJ

perylene-d12

044SBC2701

044SBC2701DL

All E flagged results

All except corresponding
o flagged results

+E

+1-

Do Not Use

Do Not Use
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SAMPLEID

SUMMARY OF DATA QUALIFICATIONS

COMPOUNDID

044SBC2102RE
044SBC2302RE
044SBC2802RE
044SBC3002RE
044SBC360 IRE
044SBC2902RE

All Compounds +/- Do Not Use

* DL denotes the Fonn I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation finn
+ in the DL column denotes a positive result
- in the DL column denotes a non detect result
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DATA ASSESSMENT NARRATIVE
METALS

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared jn compliance relative to the analytical and deliverable requirements specified
in the SW 846 Methods; the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # 37636

A validation was performed on the Metals Data from SDG 37636. The data was evaluated based
on the following parameters.

* • Data Completeness

* • Holding Times

* • Calibrations

• Blanks

* • Interferences

* • Matrix Spike Recovery

* • Matrix Duplicates

* • Field Duplicates

* • Laboratory Control Samples

• Serial Dilutions

* -All criteria were met for this parameter.

Preparation and Field Blanks

- The calibration and preparation blanks exhibited contamination for the following elements.

Elements
Arsenic
Copper

Conc.
0.24 mg/kg
0.13 mg/kg

Samples affected
no impact
no impact

The USEPA requires that all sample values below five times the preparation, field or
calibration blank contamination be qualified as non-detect, "U".
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Serial Dilution results

The serial dilution %D for soils for Copper and Nickel were greater than 10%. The
positive results were qualified as estimated, "T'.

All sample results left with a "8" qualifier after all other qualifications, will be
qualified with a "T' qualifier in place of the "8". Value is below the CRDL but greater
than the IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID
all soil samples
all "B" results

Analyte
eu and Ni.
all analytes

DL
+
B

QL
J
J

01?
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APPENDIX B eMS RISK AND HAZARD ASSESSMENT

B.l Introduction

This appendix describes the methodology and results of the surface soil risk assessment for

SMWU 44. This assessment is needed because additional soil samples have been collected at this

site since completion of the baseline risk assessment presented in the November 1997 Zone C RFI.

B.2 Methodology

This assessment used the same assumptions and equations as those used in the RFI for this site.

The primary differences in the RFI and CMS assessments are (1) the CMS assessment uses

additional data collected since the completion of the RFI assessment and (2) the CMS evaluated

data only for the chemicals of concern (COCs) identified in the RFI. Several chemicals not

identified as COCs in the RFI were evaluated in the original RFI baseline assessment and were

determined to have negligible effect on site risk « 1.0 £-06).

B.2.1 Risk Equations

The following equations for soil ingestion and dermal contact are derived from those used in the

RFI baseline risk assessment for the residential re-use scenario.

Non-Carcinogens (Hazard Quotient), Child, Residential Scenario:
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eMS Risk and Hazard Assessment
Appendix B

Carcinogens (Cancer Risk)

(Fn( (IRc)(EDc) + (IRa)(EDa)) +

(
(EPCs)(EFre.,)(F)(SF)) BWe BWa

RISK =
ATe ()()()()( (CFe)(EDe) (CFa)(EDo))Fe AF ABS ADJ +~---

BWe BW"

Where:

(2)

ABS

ADJ

AF

ATc

ATnc-c

BWa

BWc

CFa

CFc

EDa

EDc

EFres

EPCs

F

FI

HQ

IRa

IRc

RID

SF

Absorbance factor

Dermal to absorbed adjustment factor

Adherence factor (1 mg/cm)

Averaging time (carcinogen)

Averaging time (non-carcinogen, child)

Average body weight (adult, kg)

Average body weight (child, ages 1-6, kg)

Soil dermal contact factor (adult, mg-dayl)

Soil dermal contact factor (child, mg-day!)

Exposure duration (adult, ages 7-31, years)

Exposure duration (child, ages 1-6, years)

Exposure frequency (days·yr-')

Exposure point concentration in surface soil (mg-kg- l )

Conversion factor (1 E-06 kg-mg- I )

Fraction ingested from contaminated source (unitkss = 1)

Hazard quotient

Intake rate (adult, mg-day-I)

Intake rate (child, rug-day-l)

Oral Reference Dose (mg·kg1-day-l)

Cancer slope factor (kg-day·mg- I)
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Appendix B

B.2.2 Chemicals of Concern

Chemicals of concern - arsenic and BEQs - Wl~re initially taken directly from the

recommendations in Table 10.1.58 of the RFI. This table lists only chemicals with calculated

exposure point concentrations (EPC) contributing to greater than 1 E-06 residential risk.

B.2.3 Data Selection

Assessment data includes all SWMU 44 and AOC 700 surface soil data. One-half the reported

standard quantification limit was input for all nondeteet arsenic values and the 10 percentile "J"

flagged value was used for nondetect BEQ results. Data used is presented in Table 2.1.

B.2.4 Zone C Background and Current Site Risk

Zone C background and SWMU 44 site risk were calculated by applying the Zone C background

exposure point concentration (EPC), which is the 95% upper confidence limit (UCL) of the mean

Zone C background concentrations for arsenic and BEQs to the same risk formulas in Section

B.2.1. Tables B.l through B.4 present the Zone C background and SWMU 44 data and results.

The EPC calculated from the site data was used to produce the site risk and results shown in Table

B.4. The background risk results were calculated using Zone C background concentrations for

arsenic and BEQs. Risk above background is provided in the table for comparative purposes.

B.2.S Risk Reduction

Risk reduction calculations were made by sequentially recalculating risk as points were removed

in order of greatest to least risk. To simulate the value of replacing treated or excavated

contaminated soils with clean backfill, sample data points were removed one at a time, and each

was replaced with '/2 the Zone C background arsenic concentration and nondetect values for BEQs.

Site risk was recalculated after each point removal.

Table B.5 includes the greatest contributors to residential point risk for samples collected at

SWMU 44. Figure B.l shows the reduction in residential site risk as each sample location is
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Figure B.1
SWMU 441AOC 700 Risk Reduction Curve
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Table B.l

Zone C Background Data Summary

Compound or Element: BEO Arsenic

Background Cone. (mg/kg): 0.28 6.75

Number of Samples (n): 15.00 45.00

Standard Deviation of

Ln Transformed Data: 0.98 1.32

Sample Mean of

Ln Transformed Data: ~2 47 0.49

H-Stat Interpolatjon

n(low) 15.00 31.00

n(high) 21.00 51.00

S(low) 0.90 1.25

S(high) 1.00 1.50

H(NL,SL) 2.59 2.74

H(NL,SH) 2.74 3.08

H(NH,SL) 2.43 2.58

H(NH,SH) 2.56 2.88

NLlnterp 2.71 2.84

NH lnterp 2.54 2.67

H-stat: 2.71 2.72

95% VCL: 0.28 6.75

Maximum Value: 0.45 39.40

Exposure Point
Concentation (mg/kg): 028 6.75

CONCENTRATION (mg/kg)

BORING ID REO Arsenjc

GDCSBOO101 0.103226 3.0000

GDCSBOO201 0.0371595 U 39.4000

GDCSBOO301 0.114739 2.4000

GDCSBOO401 0.0371595 U 0.7300 J

GDCSBOO501 0.3529185 7.2000

GDCSBOO601 0.0371595 U 3.4000

GDCSB00701 0.0371595 U 1.0000 J

GDCSB00801 0.0371595 U 0.5800 J

GDCSBOO901 0.0371595 U 1.3500 UJ

GDCSB0100l 0.2050 UJ

GDCSB01101 0.1900 VJ

GDCSBOl201 1.5000

GDCSB01301 0.44869 0.7700 J

GDCSB01401 0.1750 UJ

GDCSBOl501 2.4000 J



Table 8.1 (conL)
Zone C Background Data Summary

CONCENTRATION (mg/kg)

BED Arsenic

GDCSBOI601 0.62007 J

GDCSB01701 0.21678 6.7000 J

GDCSBOl801 1.7000 J

GDCSBOI901 3.8000 J

GDCSB02001 1.4000 J

GDCSB02101 12.5000

GDCSB02201 0.4000 J

GDCSB02301 0.7900 J

GDCSB02401 1.8000

GDCSB02501 3.3000 J

GDCSB02601 0.7400 J

GDCSB02701 0.3500 U

GDCSB02801 22.4000

GDCSB02901 1.2500 U

GDCSB03001 1.0500 U

GDCSB03101 22.3000

GDCSB03201 0.1650 OJ

GDCSB03301 0.6000 J

GDCSB03401 0.1650 U

GDCSB03501 10.2000

GDCSB03601 6.6000

GDCSB03701 2.7000

GDCSB03801 0.0371595 U 1.1500 U

GDCSB03901 0.2798 2.6000

GDCSB04001 0.19903 2.6000

GDCSB04101 5.3000

GDCSB04201 L3000 U

GDCSB04301 1.5000 U

GDCSB04401 1.0000 U

GDCSB04501 0.0371595 U 1.4000 U

GDCSB04601

GDCSB04701

GDCSB04801



Table B.2
Zone C Background Risk and Hazard Summary

Surface Soil Ingestion BED Arsenic Sjte Totals

Residential Scenario (Child)

Background HQ: O.OOE+OO 2. 88E-0l 2.88E-OI

Background Risk: 3 18E-06 1.58E-05 1,9QE-05

Industrial Scenario (Adult Site Worker)

Background HQ: O.OOE+OO 1.10E-02 1.10E-02

Background Risk.: 355E-07 1,77E-06 2,12E-06

Surface Soil Dermal Contact

Residential Scenario (Child)

Background HQ: O.OOE+OO 5.75E-02 5,75E-02

Background Risk: 1.43E-06 1.78E-06 3.2IE-06

Industrial Scenario (Adult Site Worker)

Background HQ: O.OOE+OO 2,20E-03 2.20E-03

Background Risk: 5 81E-07 7,25E-07 1,31E-06

Ingestion and Dermal Contact Combined Totals

Residential Scenarjo (CbUd) REQ Arsenic Site Totals

Background HQ: O.OOE+OO 3.45E-01 3.45E-Ol

Background Risk' 4,60E·06 1 76E-05 2.22E-05

IpdUStrial ScenariQ (Adult Site WQrker)

Background HQ: O.OOE+OO 1.32E-02 1.32E-02

Background Risk: 936E-07 249E-06 3.43E-06



Table B.3
Site Data Summary

Compound or Element: BEO Arsenic

Background Cone. (mg/kg): 0.28 6.75

Number of Samples (n): 64 68.0

Standard Deviation of

Ln Transformed Data: 1.01 0.79

Sample Mean of

Ln Transformed Data: -262 245

H-Stat Interpolatjon

n{low) 51.0 51.0

n(high) 105.0 105.0

S(low) 1.0 0.70

S(high) 1.25 0.80

H(NL,SL) 2.31 2.03

H(NL,SH) 2.58 2.11

H(NH,SL) 2.21 1.96

H(NH,SH) 2.45 2.04

NL Interp 2.32 2.10

NH Interp 2.21 2.03

8-stat: 2.29 2.08

95% VCL: 0.16 19.28

Maximum Value: 4.24 98.50

Exposure Point
ConcentatjoD (mgfkg): 0.16 1928

CONCENTRATION (mg/kg)

Borjng ID BEO Arsenic

044SBCO10I 0.077317 H.8 J

044SBC0201 0.08647 7.5 J

044SBC0301 0.21259 20.2

044SBC0401 0.0371595 U 4.2 J

044SBC0501 0.0371595 U 5.7 J

044SBC0601 0.0371595 U 6.4 J

044SBC0701 0.0371595 U 4 J

044SBC0801 0.0371595 U 5.2 J

044SBC0901 0.0371595 U 17.3 J

044SBClOOI 0.037161 9.5 J

044SBCllOl 0.0371595 U 8.1 J

044SBC1201 0.037177 26.2

044SBC1301 0.0371595 U 11.2 J

044SBC1401 0.0371595 U 5.5 J

044SBC1501 0.037889 12.1 J



Table B.3 (cont.)
Site Data Summary

Boriog ID BEO Arsenic

044SBCI601 0.0371595 U 6.6 J

044SBC1701 0.06509 24

044SBC1801 0.0371595 U 8.9 J

044SBCI901 0.0371595 U 39.8

044SBC2001 0.26019 33.6

044SBC2101 0.24844 19.6

044SBC2201 0.087564 9.3 J

044SBC2301 0.0371595 U 1l.2 J

044SBC2401 0.038966 11.2 J

044SBC2501 0.0371595 U 5.3 J

044SBC2601 0.0371595 U 7.7 J

044SBC2701 3.8717 24.9

044SBC2801 0.0371595 U 4.3 J

044SBC2901 0.0371595 U 7.3 J

044SBC3001 0.0371595 U 7 J

044SBC3101 0.0786595 10.9 J

0445BC3201 0.037166 6.3 J

044SBC3301 0.047051 8.3 J

044SBC3401 0.045347 6.7 J

044SBC3501 0.059617 90.8

044SBC3601 0.2946 12.9 J

044SBC3701 0.156981 14.4 J

044SBC3801 0.0996595 6.8 J

044SBC3901 0.052323 14.6 J

044SBC4001 0.10188 14.6 J

044SBC4101 0.06621 7.6 J

044SBC4201 0.0371595 U 45.7

044SBC4301 0.0371595 U 28.9

044SBC4401 0.0371595 U 18.4

044SBC4501 0.0371595 U 3.4 I

044SBC4601 0.0476595 12.8 J

044SBC4701 0.073991 12.5 I

044SBC4801 0.0371595 U 6.4 J

044SBC4901 0.037692 14.7 J
044SBC5001 0.051012 3.7 J

7005BOO101 0.17273 9.3000

700SB00201 0.083635 3.2000

7005B00301 0.36454 8.7500

700SB00401 0.10862 3.0000

700SB00501 o 13084 14.3000



Table B.3 (cont.)
Site Data Summary

Boring In REO Arsenic

0445B02501 26.60

0445B02601 2.80

0445B02701 22.40

0445B02801 19.40

04455001 0.048 19.90

04455002 0.037 22.20

04455003 0.095 19.30

04455004 0.037 3.30

04455005 0.249 21.60

04455006 0.322 98.50

04455007 4.242 45.60

04455008 0.246 15.70

04455009 0.161 28.55



Table B.4
Combined SWMU 441700 Site Risk and Hazard Summary

Surface Soil Ingestion

Residential Scenario (Child)

Hazard Quotient (HQ):

Background HQ:

HQ Above Background:

Incremental Excess Lifetime
Cancer Risk (lLCR):

Background ILCR:

ILCR Above Background:

Industrial Scenario (Adult Site Worker)

Hazard Quotient (HQ):

Background HQ:

HQ Above Background:

Incremental Excess Lifetime
Cancer Risk (ILCR):

Background ILCR:

ILCR Above Background:

BEQ

O.OE+OO

O.OE+oo

O.OE+OO

1.9E-06

3.2E-06

O.OE+OO

O.OE+oo

O.OE+OO

O.OE+oo

2.1E-07

3.6E-07

O.OE+OO

Arsenic Site Totals

8.2£-01 8.2£-01

2.9E-Ol 2.9E-Ol

5.3E-Ol 5.3E-01

4.5E-05 4.7E-05

1.6E-05 1.9E-05

2.9E-05 2.9E-05

3.1E-02 3.1E-02

1.1E-02 1.1E-02

2.0E-02 2.0E-02

5.1E-06 5.3E-06

1.8E-06 2.1E-06

3.3E-06 3.3E-06

Incremental Excess Lifetime
Cancer Risk (ILCR): 8.3E-07

Background ILCR: 1.4E-06

ILCR Above Background: O.OE+OO

Industrial Scenario (Adult Site Worker)

Hazard Quotient (HQ): O.OE+OO

Background HQ: O.OE+OO

HQ Above Background: O.OE+OO

Surface Soil Dermal Contact

Residential Scenario (Child)

Hazard Quotient (HQ):

Background HQ:

HQ Above Background:

Incremental Excess Lifetime
Cancer Risk (ILCR):

Background ILCR:

ILCR Above Background:

O.OE+OO

O.OE+oo

O.OE+OO

3.4E-07

5.9E-07

O.OE+OO

1. 6E-01 1.6E-OI

5.8E-02 5.8E-02

1.1E-Ol 1.1E-Ol

5.IE-06 5.9E-06

1.8E-06 3.2E-06

3.3E-06 3.3E-06

6.3E-03 6.3E-03

2.2£-03 2.2E-03

4.1E-03 4.lE-03

2.1E-06 2.4E-06

7.3E-07 1.3E-06

1.3E-06 1.3E-06



9.9E-0I

3.5E-0I

6.4E-Ol

9.9E-Ol

3.5E-01

6.4E-01

O.OE+oo

O.OE+OO

O.OE+OO

Table B.4
Combined SWMU 441700 Site Risk and Hazard Summary

Ingestion and Dermal Contact Combined Totals

Residential Scenario (Child)

Hazard Quotient (HQ):

Background HQ:

HQ Above Background:

Incremental Excess Lifetime

Cancer Risk (ILCR): 2.7E-06

Background ILCR: 4.6E-06

ILCR Above Background: O.OE+OO

Industrial Scenario (Adult Site Worker)

Hazard Quotient (HQ): O.OE+OO

Background HQ: O.OE+OO

HQ Above Background: O.OE+oo

Incremental Excess Lifetime

5.0E-05

1.8E-05

3.3E-05

3.8E-02

1.3E-02

2.5E-02

5.3E-05

2.2E-05

3.3E-05

3.8E-02

1.3E-02

2.5E-02

Cancer Risk (ILCR):

Background ILCR:

ILCR Above Background:

5.5E-07

9.4E-07

0.0£+00

7.1E-06

2.5E-06

4.6E-06

7.7E-06

3.4E-06

4.6E-06



Table B.5
SWMU 44/AOe 700 Risk Reduction Summary

Site Risk Remaining After

Point to be Estimated Cumulative Residential Industrial
Point Removal Combined Background

Removed Area Area Point Risk Point Risk Residential Industrial Residential Risk

None 0 0 NA NA 5.3E-05 7.7E-06 2.2E-05

044SS006 12618 12618 2.63E-04 3.74845E-05 4.9E-05 7.1E-06 2.2E-05

04458C3501 9320 21938 2.38E-04 3.37558E-05 4.5E-05 6.5E-06 2.2E-05

044SS007 19556.9 41495 1.89E-04 3.11367E-05 4.2E-05 6.1 E-06 2.2E-05

044SBC2701 6083.05 47578 1.29E-04 2.22391E-05 4.1E-05 5.9E-06 2.2E-05

044SBC4201 6464.55 54043 1.20E-04 I.70 t 35E-05 3.9E-05 5.6E-06 2.2E-05

044$BCI901 3155.73 57199 1.05E-04 1.48332E-05 3.7E-05 5AE-06 2.2E-05

0445BC2001 7922.387 65121 9.2IE-05 1.3293E-05 3.6E-05 5.2E-06 2.2E-05

044$5009 11982.62 77104 7. 72E-05 1.10931E-05 3.5E-05 5.0E-06 2.2E-05

0445BC4301 4943.36 82047 7.61E-05 1.08051 E-05 3.4E-05 4.8E-06 2.2E-05

044SB02501 8514.3 90561 6.95E-05 9. 82999E-06 3.3E-05 4.7E-06 2.2E-05

0445BC1201 3634.55 94196 6.90E-05 9.80736E-06 3.2E-05 4.6E-06 2.2E-05

0445BC1701 3549.9 97746 6.38E-05 9.08834E-06 3.1E-05 4.4E-06 2.2E-05

04455005 11733.87 109480 6.05E-05 8. 82139E-06 3.0E-05 4.3E-06 2.2E-05

04455002 2057.7 111537 5. 86E-05 8. 32924E-06 2.9E-05 4.2E-06 2.2E-05

0445B02701 5701.76 117239 5.85E-05 8.27789E-06 2.8E-05 4.1E-06 2.2E-05

0445BC0301 2557.95 ll9797 5.63E-05 8.18074E-06 2.8E-05 4.0E-06 2.2E-05

0445BC2101 8459 128256 5.53E-05 8.07973E-06 2.7E-05 3.9E-06 2.2E-05

04455001 2869.8 131126 5.28E-05 7.51666E-06 2.6E-05 3.8E-06 2.2E-05

044S5OO3 1411.8 132538 5.20E-05 7.45319E-06 2.6E-05 3.7E-06 2.2E-05

0445B02801 25520.77 158058 5.07E-05 7.16924E-06 2.5E-05 3.6E-06 2.2E-05

0445BC4401 6959.6 165018 4.87E-05 6.92482E-06 2.4E-05 3.5E-06 2.2E-05

0445BC0901 4284.5 169302 4.58E-05 6.51832E-06 2.4E-05 3.5E-06 2.2E-05

04455008 9862.7 179165 4.5IE-05 6.63163E-06 2.3E-05 3.4E-06 2.2E-05

0445BC3701 6833.7 185999 4.02E-05 5.85011E-06 2.3E-05 3.3E-06 2.2E-05

0445BC4ooi 3616.3 189615 3.98E-05 5.73847E-06 2.3E-05 3.3E-06 2.2E-05

7oo5B00501 1077 190692 3.95E-05 5.72513E-06 2.2E-05 3.2E-06 2.2E-05

0445BC4901 9784.9 200477 3.9GE-05 5.55929E-06 2.2E-05 3.2E-06 2.2E-05



Table B.5 (cont.)
SWMU 441AOC 700 Risk Reduction Summary

Site Risk Remaining After Point

Point to be Estimated Cumulative Residential Industrial Removal Combined Background
Removed Area Area Point Risk Point Risk Residential Industrial Residential Risk

044SBC3901 4637 205114 3.90E-05 5.5716E-06 2.2E-05 3.IE-06 2.2E-05

044SBC3601 8511.2 213625 3.86E-05 5.7592E-06 2.IE-05 3.0£-06 2.2E-05

044SBC4601 7498.6 221124 3.42E-05 4.89071£-06 2.IE-05 3.0E-06 2.2E-05

044SBC4701 3519.3 224643 3.39£-05 4.86851 £-06 2. IE-OS 3.0E-06 2.2E-05

044SBC1501 8809.2 233452 3.22E-05 4.59912E-06 2.0E-05 2.9E-06 2.2E-05

044SBCOI01 13422.8 246875 3.21E-05 4.62103E-06 2.0E-05 2.9E-06 2.2E-05

044SBC2401 2713.3 249588 2.99E-05 4.270 I6E-06 2.0E-05 2.9E-06 2.2E-05

044SBCI301 2538.5 252127 2.99E-05 4.26407E-06 2.0E-05 2.8E-06 2.2E-05

044SBC2301 2219.9 254347 2.99E-05 4.26407E-06 2.0E-05 2.8E-06 2.2E-05

044SBC3101 4461.6 258808 2.98E-05 4.29295E-06 1.9E-05 2.8E-06 2.2E-05

7ooSB00301 4091.4 262900 2. 89E-05 4.46108E-06 1.9E-05 2.7E-06 2.2E-05

7oo5BOOIOI 5613.7 268514 2.72E-05 4.01 844E-06 1.9E-05 2.7E-06 2.2E-05

044SBC2201 1871.9 270385 2.57E-05 3.73166E-06 1.9E-05 2.7E-06 2.2E-05

044SBClOOI 5368.1 275754 2.54E-05 3.63584E-06 1.9E-05 2.7E-06 2.2E-05

0448BC1801 3636.2 279390 ..... ""Jol"\~ f"'I~ ~ A 1 A 1 1 'C f\t:. 1.9E-05 2.7E-06 2.2E-05':'.~'r:.-UJ ,)."'tJ.'"1'11J...:,-VU

044SBC3301 6513 285903 2.25E-05 3.22569E-06 1.9E-05 2.7E-06 2.2E-05

044SBCI101 3031.8 288935 2.18E-05 3.11847E-06 1.9E-05 2.7E-06 2.2E-05

044SBC0201 5417.5 294352 2.lOE-05 3.06279E-06 1.8E-05 2.6E-06 2.2E-05

044SBC4101 4463.2 298815 2.09E-05 3.03152E-06 1.8£-05 2.6E-06 2.2E-05

044SBC2601 3431.3 302247 2.07£-05 2.97065E-06 1.8E-05 2.6E-06 2.2E-05

0445BC2901 4886.6 307133 1.97E-05 2. 82283E-06 1.8E-05 2.6E-06 2.2E-05

0445BC3801 2953.6 310087 1.94E-05 2.84852E-06 1.8E-05 2.6E-06 2.2E-05



eMS Risk and Hazard Assessment
Appendix B

removed or otherwise remediated. The figures show which points and corresponding areas of the

site that, if removed or remediated, would achieve residual site risk and hazard equal to or less

than Zone C background risk and hazard. Thiessen polygons in Figure 5.1 were generated to

approximate the area associated with each boring location.

8.2.6 Equation Constants and Scenario Assumptions

Equation constants in Table B.6 were taken from the most recent available USEPA published

values. Scenario assumptions in Table B.7 were taken directly from the RFI baseline risk

assessment. EPCs used in calculating risk and hazard represent the 95 % UCL where more than

nine sample data points are available and the maximum observed value where nine or less points

are available.
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Table B.6
COPC - Dependent Risk and Hazard Constants

Dermal Dermal Oral Inhalation
Absorption Adjustment Oral Slope Slope

CQre Factor Factor RID Factor Factor

1,1,2,2-Tetrachloroethane 0.01 0.8 a 0.2 0.203

1, I~Dichloroethene 0.01 0.8 0.009 0.6 0.175

1,4-Dichlorobenzene 0.01 0.8 0 0.024 0

4,4'-DDD 0.01 0.5 0 0.024 0

4,4'-DDE 0.01 0.5 0 0.34 0

4,4'-DDT 0.01 0.5 0.0005 0.34 0

Aluminum 0.001 0.2 1 0 0

Aluminum (AI) 0.001 0.2 1 0 0

Antimony (Sb) 0.001 0.2 0.0004 0 0

Aroelor-1254 0.01 0.5 0 2 2

Aroelor-1260 0.01 0.5 0 2 0

Arsenic 0.001 0.2 0.0003 1.5 15.1

Arsenic (As) 0.001 0.2 0.0003 1.5 15.1
BEQ 0.01 0.5 0 7.3 3.1
Benzo(a)pyrene Equivalents 0.01 0.5 0 7.3 3.1

Beryllium 0.001 0.2 0.005 4.3 8.4
Beryllium (Be) 0.001 0.2 0.005 4.3 8.4
Chloromethane 0.01 0.8 0.257 1.012 0.0063
Chloromethane 0.01 0.8 0.257 1.012 0.0063
Chromium 0.001 0.2 1 0 0
Chromium (Cr) 0.001 0.2 I 0 0
DCE 0.01 0.8 0.009 0.6 0.175
DDD 0.01 0.5 0 0.024 0
DDE 0.01 0.5 0 0.34 0
DDT 0.01 0.5 0.0005 0.34 0
Heptachlor 0.01 0.5 0.0005 4.5 4.55
Lead (Pb) 0.001 0.2 0 0 0
Manganese (Mn) 0.001 0.2 0.047 0 0
Manganese (food) 0.001 0.2 0.047 0 0
Manganese (water) 0.001 0.2 0.023 0 0
PCA 0.01 0.8 0 0.2 0.203
PCB Aroclor-1260 0.01 0.5 0 2 a
PCE 0.01 0.8 0.01 0.052 0.00203
TCE 0.01 0.8 0.006 0 0.006
Tetrachloroethene 0.01 0.8 0.01 0.052 0.00203
Thallium 0.001 0.2 0.00008 a 0
Trichloroethene 0.01 0.8 0.006 0 0.006
Vanadium 0.001 0.2 0.007 0 a
Vanadium (V) 0.001 0.2 0.007 0 0
alpha-BHC 0.01 0.5 a 6.3 6.3



Table B.6 (cont.)
COPC - Dependent Risk and Hazard Constants

Dermal Dermal Oral Inhalation
Absorption Adjustment Oral Slope Slope

COPC Factor Factor RID factor Factor

alpha-Chlordane 0.01 0.5 0.0005 0.35 0.35

bela-BHC 0.01 0.5 0 1.8 1.8

delta-BHC 0.01 0.5 0 6.3 6.3

gamma-BHC (Lindane) 0.01 0.5 0.0003 1.3 1.3

gamma-Chlordane 0.01 0.5 0.0005 0.35 0.35



Ingestion Rate (mg/day)

Exposure Frequency (days/yr)

Exposure Duration (yrs)

Dermal Contact area (cm2)

Skin Adherence Factor (mg/cm2)

Conversion Factor

Body Weight (kg)

Averaging time, days (non-cancer)

Averaging time, days (cancer)

Fraction contacted from source

Table B.7
Risk and Hazard Scenario Assumptions

Resident
Child

200

350

6

2900

I

0.000001

[5

2190

25550

1

Adult Site
Resident

100

350

24

4100

1

0.000001

70

8760

25550

1

Adult Site
Worker

50

250

25

4100

1

0.000001

70

9125

25550

1
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